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I. Notes on the life-history of various species of the 

Neuropterous genus Ascalaphus. By J. 0. West- 
wood, M.A., E.L.S., Life-President of the Ent. 
Soc. Lond., &c. 

[Bead October 5th, 1887.] 

Plates I. & II. 

I am again indebted to my excellent correspondent, 

J. Staniforth Green, Esq., of Colombo, Ceylon, for the 
chief materials of the present communication con¬ 
cerning the natural history of a Ceylonese species of 
the interesting genus Ascalaplm , to which I have 
thought it useful to prefix such observations on the 
subject as have hitherto been published. 

Bonnet (Observ. s. les insectes, T. ii., pp. 282—289) 
informs us that he discovered, in the environs of 
Geneva, two specimens of a larva which differed from 
the ordinary ant-lion in not crawling backwards, and in 
not forming a pit-fall, with the body considerably longer 
and more pointed, and the hind legs affixed so as not to 
be so completely concealed beneath the body, which 
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was terminated by a single “ demi-eouronne de polls 
courts un nombre de huit (pi. vi., fig. 8).” 

Reaumur (H. n. Ins., Tom. vi., p. 377, pi. 83, figs. 11 
and 12, in which he gives copies of Bonnet’s figures) 
describes some of the characters of the ordinary ant- 
lion, and of the species described by Bonnet (with whom 
he was in correspondence), especially in respect to the 
terminal segments of the body and their appendages 
(pi. vi., figs. 4—9). 

Latreille (H. n. Crust, et ins., xiii., p. 26; and Nouv. 
Diet. d. h. n., T. ii., p. 581) considers it probable that 
the larvae found by Bonnet belonged to a species of 
Ascalaphus rather than to Myrmeleon . 

Burmeister also (Hdb. d. Ent., bd. ii., abtb. iii., 
p. 1008) gives Bonnet’s larva as that of Ascalaphus 
italicus . 

Shuckard concisely described the larva of Ascalaphus 
as being considerably like that of Myrmeleon , but not 
making conical traps, and as having a forward and not 
backward progression (Cabinet Cyclop. Nat. Hist., 
Insects, p. 840. 

From the account given by the Eev. L. Guilding of 
the larva of A . Macleayanus, noticed below, and from 
more recent accounts recorded of the habits of certain 
Myrmeleonides, it appears to me that Bonnet’s larva 
was more probably that of M . libdluloid.es, or an allied 
species, agreeing in some respeeta with the larva of that 
insect described by “Ionicus” in the 'Entomological 
Magazine’ (vol. iii., p. 461), and which he states 
generally feeds on heteromerous beetles, lurking under¬ 
ground in the sand, without making a pit. 

The Rev. Lansdown Guilding published a figure and 
description of a new species of Ascalaphus (A. Mac¬ 
leayanus) from St. Yineent’s (W. Indies) in the 14th 
volume of the ‘ Transactions ’ of the Linnean Society 
(p. 140), of which he observes that the eggs are 
“oblonga* cinerascentia, gregatim posita”; but that 
the “ larva pupaque latent ” (March 10th, 1823). 

On June 16th, 1826, he forwarded a further communi¬ 
cation to the same Society {ibid., vol. xv., p. 509), con¬ 
taining various additions to and corrections of several 
of his former papers, and adding to the description of 
the genus Ascalaphus the following:— 

lt Ova cute pergemenea tecta. Larva complanata, 
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lateribus pectinatis, pedibus omnibus gressoriis, man- 
dibulis elongatis, curvis, tubulosis, apice perforatis; ano 
stylato, stylo colifero. Dolo prasdam captans. Pupa 
folliculata, folliculo rotundato.” 

u Animal insectivorum, seeps die quiescit, in arbustis 
vetustis emortuis, cum antennis ali&que ramo applicatis 
abdomineque (in more ramuli) extenso, sic hostes de- 
cipiens. Ova numero 64—75 lanceolato-elliptica ciner- 
ascentia, apicibus puncto candido, in extremitate ramu- 
lorum ponit imago; serie duplici alternatim agglutinans 
et circulis multis repagulorum ab bostibus defendens. Re - 
pagula elongata, pedunculata subdiaphana, rufescentia. 
Larva caput subcordatuin, fuscum genis barbatis superne 
scabrum. Os nullum. Mandibula castanese validee, 
elongate, interne trispinosae. Oculi supra sex, infra 
unicus, in peduncub communi, crasso, postice bisetoso 
antice appendiculato. Antennulce 2 quatuor setiformes; 
palpi duo filiformes. Thorax parvulus subovatus, supra 
utrinque spinula brevi mobili maoulisque duabus nigris. 
Abdomen ovale, complanatum scabrum, fiavescens, livido 
irroratum maculis quatuor anterioribus, duabus anali- 
bus, lineaque dorsali nigris; subtus fere concolor. 
Pectines utrinque decern, atro ciliati (anticis duobus 
(alarum rudimentis ?) curvis. Pedes nigri spinulosi, duo 
anteriores thoracici. Ungues parvi, omnes simplioes. 
Trachea parvae nigrae. 

“Larva segnis corpus pectinesque arenulis tegens, 
mandibulisque sub lateribus reconditis praedam ex- 
pectans. Pullus capite majori. Pupa corpus Havescens, 
cui’vum obesum lanuginosum; abdomine livido irrorato 
lateribus prominulis bullatis, linea dorsali nigra. Caput 
hirsutum. Mandibula ferrugineae. Antenna supra 
oculos ad pectus reflexa capitulo evanido. Oculi nigri- 
cantes bilobati. Folliculus arenulis colo anali mire 
convexus cuteque pellueido intus tectus.” 

Figures of the eggs, repagula, and larva accompanied 
Mr. Guilding’s communication, but have never been 
published. 

By the term repagula (barriers) Mr. L. Guilding 
designated certain attendants on the eggs, which he 
conceived to be without analogies in the animal king¬ 
dom. “ They are curiously placed in circles, and always 
on the extremity of a branch, so that nothing can 
approach the brood; nor can the young ramble abroad 

b2 
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till they have acquired strength to resist the ants and 
other insect enemies. The female may be seen expelling 
from her ovary these natural bodies with as much care 
as her real eggs.” 

The figures which Mr. Guilding sent to the Linnean 
Society in illustration of the history of this curiouB 
insect were not published, but Mr. Swainson gave a copy 
of the figure of the larva in his volume of the * Cabinet 
Cyclopedia of Natural History ’ (“ Habits and Instincts 
of Animals,” p. 29), which represents the under side of 
the creature, with nine pairs of elongate conic setose 
appendages on each side of the body, accompanied by 
seven pairs of minute circular spiracles beneath the 
lateral appendages. Being represented from below the 
figure does not show the deeply emarginate hind part of 
the head. 

A very minute specimen of Mr. L. Guilding’s larva of 
A. Macleayanas is amongst Mr. Hope’s Neuroptera, but 
it is completely covered with gum so as not to be 
intelligibly examined. 

In my f Introduction to Mod. Class, of Insects’ (vol. ii., 
p. 41) I figured, also from the collection of the Bev. F. 
W. Hope, a larva (now in the Oxford Museum), which I 
believed, and which is now proved, to be the larva of an 
Ascalaphus , and which Dr. H. Hagen considers to belong 
to the subgenus Haplogenius, The head is very flat, 
deeply emarginate behind, and the body is furnished 
with twelve setose appendages on each side. No locality 
is attached to the specimen. 

In the Bulletin of the Entomol. Soc. France, 1846, 
p. cxv., M. Guerin-Meneville stated that the larva of 
A. longicarnis does not make a pitfall; that it hides 
itself under small stones, whence it seizes flies and 
other insects, on which it exclusively feeds, by means of 
its pierced mandibles, with which it sucks the fluid 
parts of its victims, and then abandons their dried 
and shrivelled-np skins, 

M, Eagonot (Ann. Soe. Ent. France, 1878, 5 ser., 
t. xiii., Bull. Ent., p. cxx.) announced the discovery, at 
Lardy, on a twig of grass, of two rows of eggs, at first 
supposed to be Hemipterous, but subsequently proved 
by Mr. M‘Lacblan to be those producing the larvsB of 
A . kngkornis (see Trans. Ent. Soc. Lond., 1878, Proc., 

p. 60. 
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An excellent memoir on the transformations of Asca~ 
laphus macaronics , Scop. (A. hungaricus, Rambur) and 
Myrmeleon tetrarjrammicus , by Dr. F. Brauer, ms pub¬ 
lished . in the ‘Proceedings’ of the k. k. Zoologisch- 
Botanischen Gesellsekaft in Wien, vol. iy. (1854), p. 462, 
with three plates, the first of which is devoted to the 
internal anatomy of the imago of the Ascalaplm , the 
second to the illustration of the transformations, and 
the third to the larva of Myrmeleon tetragrammicns and 
M. ( Palpares ) libelluloides. The female of the Ascala- 
phus l ays from forty to fifty eggs in two parallel rows on 
a twig at the end of July. The eggs are about a milli¬ 
metre long, and are deposited so that their longitudinal 
diameter is nearly horizontal. They are of an oval 
form, and of a reddish yellow colour, with a dark ring 
near the broadest end (fig, 8, copied from Brauer). It 
is in the direction of this ring that the embryo larva 
makes its escape, the head being thrown backwards and 
lying npon the back. The body of the very young larva 
is nearly circular, serrated laterally, the head before 
hatching lying on itB breast, but subsequently porrected; 
each of the mandibles is armed, besides the three 
ordinary teeth common to the larvae of the family, on 
each edge with five or six obtuse points, nearly equal in 
length to the width of the jaw, each arising from a 
small lateral tubercle; each palpus arises from a large 
oyal^ basal joint, followed by three smaller joints, and 
famished with several (four) strong set©, dilated at the 
end, similar to the setaB arising among the ocelli, of 
which there are six on each side resting on a short 
peduncular process. The mesothoracic segment is twice 
the width of the prothorax, with each of its lateral 
angles produced into a projecting setose point: and 
there are twelve lateral setose tubercles extending along 
each Bide of the body, the extremity of which is semi- 
oval or como-ovate, and armed laterally with curved 

Pf u ?P er 8urfaoe of abdominal 
segments is marked with small black spots (about four- 
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considered by Latreille as the larva of an Ascalaphus. 
It has the hind division of the prothoracic segment 
terminating laterally in two homy points, projecting 
laterally and scarcely wider than the hind part of the 
fore division; there are twelve fascicles of setse along 
each side of the remainder of the body, which is termi¬ 
nated in a semioval joint, armed at its extremity with 
eight short black homy points arranged in two groups, 
four in each. 

In the same plate Dr. Brauer has figured another 
Myrmeleon larva as that of M. (Palpares) libelluloides, 
which is represented as destitute of Betse all over and 
round the body, which is terminated by two horny 
conical points, which are preceded by two still smaller 
points at the extremity of the preceding segment.* 

In the fifth volume of the same work of the Zool.- 
Botan. Society of Vienna (1855, p. 479, with plate), 
Dr. Brauer has given a careful description and figure 
of the pupa of J.. macaronins , Scop. ( A . hungaricus> 
Karnbur), and of its cocoon, and also of the mouth of 
the imago immediately on quitting the cocoon before the 
antenna are grown to their natural length, and without 
the terminal knob by which they are subsequently 
distinguished. 

In 1871 Mr. M f Laehlan communicated a memoir of 
<f an attempt towards a systematic Classification of the 
Family Asctdaphida” published in the Journal of the 
Linnean Society, Zoology, vol. xi., 1878, pp. 219—276, 
in the introductory part of which he reviewed the labours 
of his predecessors, Burmeister, Lefebvre, Eambur, 
myself, Walker, Hagen, and Brauer, both as to the 
systematic, as well as the biological, history of the 
group and its species, and has described two larvae, one 
from Saugor, Central India, given to him by Mr. F. 
Moore, and the other from the Amazon Begion, possibly 
that of a species of the genus Ulula , 

In 1878 Dr. H. Hagen published! a memoir of con- 

' The variations in the aimature of the terminal segment of the 
lanes sene to diaracterihe, solar as hithertoknown. the subgenera 
mtu which Myimdeon has been divided. See Bedtenbacher’s 
ubersickt d. Mjrmelt onidtn-lan ei\ published in the 48th vol. of 
the Denksehriften d. Kaiserl. Alad. d. Wissenschalten of Vienna, 
1884, 4to, with seven plates, containing representations of twenty- 
five different lame of the antdions. 

■} ‘btemner Entomologische Zeitung,’ Jahrg. 84, 1878, 83. 
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siderable extent, in which notices are given of the larvaa 
of eighteen different species of Ascalaphides, which he 
has divided into eight genera founded on the relative 
position of the abdominal spiracles and lobes, the size 
of the teeth of the mandibles, the form of the head, 
the form of the ocular peduncles, the labrum, and the 
palpi. They are named :—1, Haplogenius ; 2, Ulula; 

3, Siiphalctsca; 4, Helicomitus; 5, Glyptobasis; 6, Hylris; 
7, Thelcproctophylla; 8, Pu>er ; 9, Ascalaphus ; 10, a 
section termed Holophthalmi . The species of which the 
larvae are described are:—1, Ascalaphus macaroniu8 > 
Scop.; 2, A. coccajus, Schifferm.; 8, A . longicornis , L. ,* 

4, Puer maculatus , Oliv.; 5, Theleproctophylla barbara t 
L.; 6, Eijbrissubjacem, Walk.; 7, SuphalascaDietrichia? 
or subtrahcns ?; 8, Helicomitus ? sp.; 9, Glyptobasis 
incusans or Ascalaphus cervinas , Ceylon, from Neitner ; 
10, Ulula Macleayana , L. Guild.; 11, U . senex, Bucm.; 
12, Ulula sp., an aurifera , M'Lach.; 13 and 14, Haplo¬ 
genius spec. ?; 15, Haplogenius sp.; 16, Haplogenius ?. 
Unfortunately no figures are given either of the larvae or 
entire insects or of their characteristic details. 

In Mr. M'Lachlan’s classification of the family 
Ascalaphides, published in the Journal of the Linnean 
Society, vol. xi., p. 219, 104 species of the family are 
arranged under 27 genera, of which 8 were proposed by 
Mons. A. Lefebvre in his memoir on the classification of 
the subfamily in the 4 Magasin de Zoologie 5 for 1842. 

Eight new species of Ascalaphides are described by 
Dr. Gerstaecker, in the 16th annual volume of the 
Mittheil. d. Naturw. Vereins Neuvorpomm. u. Rugen for 
1884, belonging to the genera Haploglenius (from Upper 
Amazons), Ulula (Chiriqui, two species), Suphalasca 
(Cameroons, two species), JDicolops, n. g. (Gameroons), 
and Ascalaphus (Amur and Asia Minor). 

The following is Mr. Staniforth Green’s account of the 
economy of the Ceylonese species, which he has for¬ 
warded to me with specimens illustrating the history of 
the insect in question * 

“I wish to call your attention to the larva of an 
Ascalaphus after its first moult. I found it alive about 
the middle of last April with about thirty others on the 
stem of a small lily growing in a pot in my garden; 
they were all lying in a bug straight row, overlapping 
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each other, and with only their heads and widely-opened 
mandibles free, and underneath them the empty egg¬ 
shells, from which they had emerged: these latter are 
curiously shaped.” It is unfortunate that my corre¬ 
spondent had mislaid the sprig of the plant on which 
the insects were found, as, in a subsequent communi¬ 
cation, he observes that he well remembers that the 
young larvae were lying on the top of a white substance, 
similar to what is called by the Rev. L. G-uilding 
“ circuits multis repagulorum ” in the case of the larvae 
of A. macleayanus , of which, however, he gave no figure. 
“ I placed them in a small glass box, and watched their 
habits for some weeks until they became perfect insects. 
I fed them at first on small gnats, and when they were 
larger on house and other flies. They scarcely ever 
moved from one position, lying close to and even over 
one another, and they waited until the flies walked into 
their widely-opened mandibles, when they would catch 
them with a quick sudden snap; when once received in 
that way there was no escape for the poor fly. In some 
twenty seconds it was quite dead, which led me to think 
that some poison was injected into the wound. The 
mandibles penetrated very deep and made two clean 
holes, plainly visible under the microscope after the 
insect had been sucked dry and empty. They showed 
no cannibal propensities except in one solitary instance, 
when one of them was seized by another and sucked 
empty, probably by mistake. After the third moult 
they obtained their fall size, and remained in that 
condition for about ten days, when they became restless 
and wandered about seeking for a convenient situation 
in which to undergo the change to the perfect insect. I 
had placed sand at the bottom of the box, but they 
never burrowed into it. I placed one of the restless 
ones in a wine-glass half filled with fine sandy earth. 
It soon began to spin an arched cell, the web proceeding 
from a long flexible ovipositor-looking instrument, which, 
when not in use, lies concealed, sting-like, in the abdo¬ 
men. As the work proceeded the creature threw sand 
over the web, which was within easy reach. This went on 
for some days, when the work was finished, and I saw 
no more of the insect until it emerged from its cocoon 
a four-winged fly in a fortnight’s time. In its larval 
state it is a most voracious creature, but I do not 



Neuropterous germs Ascalaphus. 9 

suppose that when relying on its own resources, a free 
insect, it obtains so abundant a supply of food as when 
well fed in confinement. I looked for but never found 
any traces of excremental matter. 

“ The larvse first cast their skins on the 4th May, and 
others effected the change a day or so later. The second 
moult commenced on the 17th May, and on the 1st June 
one of them commenced to spin its cocoon, which it 
completed on the 3rd June. The first one to spin came 
out of its cocoon on the 28rd June. The full-grown 
larva measures seven-tenths of an inch from the end of 
the closed mandibles to the extremity of the abdomen, 
and the length of the body from the shoulder four-tenthB 
of an inch. The colour is dull brown, with three longi¬ 
tudinal darker stripes down the abdomen, and a row of 
six dark spots down the under side of the abdomen. In 
life the head lies very flat and capable of considerable 
motion in all directions. In casting their skins they 
first got their heads out. Immediately after the change 
their mandibles appeared to be small and soft, but they 
enlarged and hardened very quickly; this would be 
necessary to enable them to disengage the teeeh from 
the old mandible-sheath/’ 

The insect here described from Ceylon appears to me 
to agree with A . insimulans , Walker, described (Cat. 
Neuropt. Brit. Mus., pt. 2, p. 428) as a native of N. India. 
It is placed in the genus Helicomitus by Mr. M'Lachlan 
(Proc.Linn. Soe., xi., p. 261). 

Dr. Hagen states that he had recoived three species 
of Ascalaphides from Colombo, Glyptobash incusans ? t 
Ascalaphus cervinus ?, and Ilybris flavicans; and Mr. 
M'Lachlan has described a larva, supposed to be that of 
the genus Ulula , in the Journal of the Linnean Society 
of London, T. xi., p. 225. 


Explanation op Plates I. & H. 


Fig. 1 represents a blade of grass with the eggs of 
Ascalaphus hmgancus arranged in two longitudinal 
series, twenty-six in each, for which I am indebted to 
Dr. Brauer, of Vienna. Many of these eggs have a 
semioval aperture on the outside of the row, from which 
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in many there depends a pointed portion of the egg- 
cover (fig. 2), although it is evident, from Dr. Brauer’s 
figure of a separate egg and his description, that the 
young larva escapes by detaching a cap at one end of 
the egg (fig. 8). I am unable to explain the cause of 
the lateral aperture and detached portion of the egg- 
cover. 

Pig. 4 represents a group of young larva of the 
Ceylonese species from a sketch by Mr. S. Green, repre¬ 
senting a row of the insects sitting along a twig close 
behind one another, with the jaws widely expanded. 

Pig. 5 represents a very minute larva found in the 
bottle of spirits which contained the full-grown larvae 
and imagos. It is represented much magnified in fig. 6, 
showing the very large head, very short prothorax, 
nearly circular body. The front of the head is emargi- 
nate in the middle, with a row of short clavate set© 
along the edge. The antennae (fig. 7) are filiform and 
consist of about twenty-two joints, the basal ones of 
large size, and the apical one slender and much longer 
than the penultimate one. The ocelli are six on each 
side of the head, placed in a circle upon a strong pro¬ 
jecting peduncle. There are twelve projecting setose 
lobes on each side of the hind segments of the thorax 
and abdomen. The setse, which are thickened to the 
tips, arising from dilated portions of integument in a 
curious manner, are represented in the different figures 
8 to 12, drawn under a high power. 

Fig. 13 represents the full-grown larva, 7J lines long, 
exclusive of the jaws. The head is deeply emarginate 
both anteriorly and posteriorly; it is depressed, finely 
setose, or villose. The antenn© (fig. 15) are very 
slender, except the two basal joints, and they are 15- 
jointed, the last joint very slender, with apparently a 
very minute terminal articulation, which bears three 
short set© at its tip. Pig. 14 represents the side of the 
front portion of the head, which bears the ocelli, having 
a row of marginal set© before the ocellar peduncle, the 
set© being thickened at the tips. Pig. 16 represents 
one of the legs, of which the cox© are long and 
cylindrical, giving much liberty of motion to the limb; 
the tarsus is composed of a single point, having two 
nearly straight ungues at its tip. The body is smooth, 
finely villose, destitute of the flattened lateral lobes seen 
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in the young larvae, the sides of each of the meso- and 
m^tatboracic and abdominal segments having a tubercle 
thickly set with short bristles ; of these there are twelve 
pairs, and below each of seven of the abdominal ones is 
a very minute black dot (fig. 17), representing a spiracle. 
The terminal segment of the abdomen (fig. 18) is elon¬ 
gate, subovate, setose, and armed at its apes with two 
groups of four small conical horny points. The mouth 
of the larva is of a very unusual structure, of the lower 
portions of which, in fact, I remember no other similar 
instance. The large sickle-shaped mandibles are armed 
with three strong spines on the inner edge, and are 
grooved along the whole of their length on the under 
side, within which groove the maxilla (fig. 19) works, 
having a dilated base; it is very slender, slightly dilated 
near the apex, curved so as to lie within the groove of 
the mandibles, and finely serrated within its inner edge 
(figs. 20, 21). Fig. 22 represents the lower lip and its 
appendages; the labium itself is very small and cup¬ 
shaped, with the centre of the front margin slightly 
porrected, the basal joint of the labial palpus, arising at 
the side of the produced part, dilated and curved so as 
to give support to the large setose oval joint (rather 
pointed at its tip), the three slender terminal jointB 
springing from the extremity of the second joint. On 
either side of the labium there is attached a large 
movable plate of complex form (which might be possibly 
supposed to represent theoretically the maxillary palpi); 
The left-hand piece of this appendage is figured of a 
larger size in fig. 28, showing the deep notch in the 
middle of its fore edge, and the curious arrangement of 
set® and spines with which it is furnished. 

Fig. 24 represents the globular cocoon, formed of very 
fine membrane, to the outside of which particles of sand 
are attached; and fig. 25 represents it opened, showing 
the head and upper pari of the body of enclosed pupa. 
Fig. 26 represents the pupa taken out of the cocoon, 
seen laterally. The eye is divided into two portions by a 
transverse sulcus; the antenna are short, not knobbed, 
curved round the sides of the head, the terminal portion 
with the joints very short: the four rudimental wings 
Ke at the sides of the body. In fig. 27 the pupa has the 

tl more extended i % 28 shows the mandibles 
of the pupa, each armed with nine minute sharp teeth, 
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totally differing from the mandibles either of the larva 
or imago, and given to the pnpa only for the purpose of 
biting its way out of the cocoon. 

The perfect insect (fig. 29) measures nearly an inch 
(11 lines) in length, and 2£ in. in the expanse of its fore 
wings. It is of a fulvous colour; the thorax more yellow, 
with two darker discoidal spots; the scutellum is pale 
yellow; the antennas are fulvous, with black tips; the 
wings are hyaline and colourless, with a very pale 
yellow stigma (fig. 35). The mandibles of the imago 
(fig. 80) are conical, rather dilated, and toothed on the 
inner edge at the base, the tip bent and acute. The 
maxillse (figs. 81, 82) are bilobed, the outer lobes slender 
and curved, with curved setae along the inner edge; the 
base of the inner lobe with a brush of long slender 
hairs; the maxillary palpi 5-jointed, the middle joint 
being the longest and subelavate. The labrum (fig. 82) is 
elongate-ovate, slightly bilobed at its anterior extremity; 
the labial palpi slender, 4-jointed, the two basal joints 
short. The abdomen of the male (fig. 83, seen sideways) 
is long, with the four terminal joints slender, the pre¬ 
ceding segment with two fascicles of erect hairs; the 
apex of the body obtnse, without any exserted lobes; 
the terminal segment of the male is shown from above 
in fig. 34. 
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II. A Synopsis of British Homoptera-Cicadina. 

Part II. By James Edwards, E.E.S. 

[Read October 5th, 1887.1 
Plate III. 

XII. TETTIGONIM. 

Frons and clypeus very convex, the passage from the former to 
the crown widely rounded. Thighs with a pair of spines on the 
upper side at the apex. 

The British species of this family constitute a well- 
marked group, combining the tumid frons of the 
Cercopidce with the multispinose tibiae of the Acocepha- 
lidce and following families. The affinities of the group 
under consideration will be best appreciated on a com¬ 
parison of the structure of the head in Evacanthus and 
Philanus; the structure of the frons and the ridge 
dividing the crown from the face is very similar in these 
genera, while the situation of the ocelli and the multi¬ 
spinose tibiss of the former indicate an approach to 
Acocephalus , Our two genera may be thus distin¬ 


guished :— 

Frons longitudinally carinate.i. Evacantitos. 

Frons non-oarinate . ii. Tettigonia. 


i. Evaganthus, Lep . et Serv. (PI. IIL, fig. 1). 

Lep. et Serv., Enc. M6th., x., 612 (1825). 

Upper side pubescent. Ocelli just beyond the eyes three or four 
times as far from each other as from the sides of the crown. The 
latter with an anchor-shaped keel, crossed about its apical third by 
a more or less distinct straight ridge, which runs from one ocellus 
to the other; on each side at the base a callus or a short outwardly 
oblique keel. Scutellum with a transverse impressed line before 
the apex, and two punctures near the base. Submarginal wing, 
nerve reaching the costa. 

TRANS* ENT. SOC. DOND. 1888.— PART X. (MARCH.) 
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The two species of this genus are distinguished as 
follows:— 

Clavus deep black, its inner margin widely yellow 1. interrupts. 

Clavus brown, with thick whitish nerves ., .. 2. acuminatus. 

1. Evacanthus interruptus , L. 

Cicada interrupta , Linn., Faun. Suec., ed. ii., 241, 
889; Fall., Hem. Suec., ii., 28, 5; Zett., Ins. 
Lapp., 289, 2. 

Amblycephalus interruptus , Curt., Brit. Int., 572, 2. 

Evacanthus interruptus , Bunn., Handb., ii., 116, 2; 
Flor, Bhyn. Liv., ii., 149,1; Marsh., Ent. Mo. 
Mag., ii., 84,1; KirBchb., Ciead., 72, 1; J. SahL, 
Not. Fenn., rii., 107, 1. 

(?. Face yellow; frons with a series of fine curved brown 
transverse lines, interrupted down the middle by a wide stripe of 
the pale ground colour. Crown yellow, with some irregular 
symmetrical blaok markings, which have a strong tendency to 
spread over the entire surface. Pronotmn transversely striate, 
black, with a large triangle in the middle of the hind margin, and 
the latter narrowly, yellow; or entirely black. Scutellum yellow, 
more or less widely black on the sides. Elytra yellow, a large 
spot occupying the apes and continued in an elongate triangular 
form as far as the middle, and an elongate triangular stripe 
occupying all but the inner margin of the clavus, deep black. 
Abdomen above black, sides widely and hind margins of the 
segments narrowly yellow. Legs yellow; hind tibi® with black 
points at the roots of the larger spines. 

$. Similar to the male, but a trifle larger, and having the 
black markings somewhat reduced. Abdomen yellow, its sides 
widely black. Dimorphous. Length, 5—6J mm. 

Common and generally distributed. 

2. Evacanthus acuminatus , Fab. 

Cicada acuminata , Fab., Sys. Bhyn., 76, 68. 

C. interstuicta , Fall., Hem. Suec., ii., 29, 6. 

Tcttigonia acuminata, H.-Scff., Dent. Ins. iii., 9- 

Amblycephalus German , Curt., Brit. Ent., 572. 

Evacanthus acuminatus , Burra., Handb., ii., 116, 1; 
Flor, Bhyn. Liv., ii., 152, 2; Marsh., Ent. Mo. 
Mag., ii., 85,2; Kirsehb., Cicad., 78,2; J. SahL, 
Not. Fenn., xii., 108, 2. 
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. Frons dark brown or black, with a series of fine pale trans¬ 
verse lines; upper margin pale, at least in the middle; cheeks 
pale, more or less marked with dark brown or black. Crown 
black, sides irregularly pale. Pronotum and seutehum black, the 
hind margin of the former very narrowly pale. JElytra dirty 
yellowish, with the inner two-thirds of the olavus, an abbreviated 
band across the middle of the corium, and a large spot at the apex 
dark brown, the thick nerves and a large triangular spot on the 
apex of the costa whitish. Abdomen above blackish, pale in the 
middle behind. Legs dirty yellow, claws black. The dark 
markings on the elytra have a strong tendency either to coalesce 
or be reduced. 

?. Face as in the last species. Crown dark brown, its sides 
widely pale. Pronotum dirty yellow, the sides widely and a broad 
central stripe black; behind each eye there is frequently a short 
black line or a few black points. Scutellum black, sometimes 
indistinctly pale at the base. Otherwise coloured as in the male, 
but generally paler. Dimorphous. Length, 5—6 mm. 

Common. 

ii. Tettigoma, Qeoffr . (PL in., fig. 8). 

G-eoffr., Hist. abr. Ins., i., 429 (1762). 

Upper side bare. Ocelli near the hind margin of the crown, the 
distance between each ocellus and the inner margin of the eye 
about twice as great as the distance between the ocellus and the 
hind margin of the crown. The irons encroaches on the horizontal 
upper surface of the head in the form of two wide arcuate lobes, 
separated from the crown proper by an impressed line, which is 
more distinct in the male than in the female. Submarginal wing- 
nerve running into the first nerve. 

1 . Tettigonia viridis, L. 

Cicada viridis, Linn., Syst. Nat., v., 466, 46. 

Tettigonia viridis, Gem., Mag. d'Ent., iv., 72 , 26 • 
Bnrm., Handb., ii., 118, 4; Flor, Bhyn. Liv., ii. 
145, 1 : Marsh., Ent. Mo. Mag., ii., 88 , 1 
Eirschb., Cicad., 72, 1 ; J. Sahl., Not. Fenn., 
xii., 106,1. 

T. arundinis, Germ., 1. c., 71, 24; Bnrm., 1. c,, 118 5 . 

Ambhjccphalus viridis, Curt., Brit. Ent., 572, 1 . 

Tettigonia flavicatella, Herkl., Faun. Nederl., i. 183 
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Frons pale brow, the side margins, a stripe down the 
middle, and a series of fine curved transverse lines down each 
side, yellow; cheeks with a fine black line nest the frons and 
clypeus. Crown greenish yellow, with a biarcuate line across the 
middle, and a pair of irregular pentagonal spots near the hind 
margin, black. Pronotmn and scuteHum yellowish green, the 
former sometimes irregularly marked with black in front, the 
latter with an abbreviated impressed transverse line near the base. 
Elytra subopaque, blackish blue, glaucous during life, membrane 
fumose. Abdomen above blue-black. Legs yellow, the claws and 
a fine stripe on the inner side of the hind tibise black, the spines 
of the latter springing from black points. Elytra sometimes green, 
with the nerves narrowly bordered with blackish. 

2 . Elytra green, the costa narrowly whitish, nerves narrowly 
bordered with blackish. Length, 5-J—9 mm. 

This exceedingly handsome insect is very abundant 
in damp grassy places. The var. arundinis, Germ., 
has the elytra pale, with the nerves widely margined 
with blackish. 

Xni. ACOCEPHALIDiE. 

Crown always distinctly separated from the face, generally by a 
well-defined ndge, its disc more or less excavated or bearing 
impressions, frequently transversely striate in front, at least 
distinctly sculptured. Ocelli on or adjoining the ridge which 
separates the crown from the face, or, if that is absent, on the 
forehead. Elytra generally coriaceous, with strongly-raised nerves; 
appendix wanting or very narrow. 

The above definition of this family is the result of an 
endeavour to accomplish a convenient arrangement of 
the British genera included therein. In dealing with 
such limited material one has hut little opportunity of 
giving due prominence to the natural affinities of the 
various genera, but it may be observed that Strongylo- 
cephalus and Acocephalus are very closely allied in such 
important points as the position of the ocelli and the 
structure of the wings and male genitalia. Eupelix 
combines with its own peculiar form the situation of the 
ocelli which obtains in the two genera last named, 
while the structure of its wingB and male genitalia 
conforms to the type which is found in the genera which 
succeed it in the arrangement here adopted. This genus 
is regarded by Dr. J. Sahlberg, with considerable reason, 
as forming a separate group equivalent to the families 
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of the present work. Platymetopius and following 
genera, although sufficiently distinct from the Jassida 
by reason of the more elaborate structure of their head, 
are decidedly Jassid in their affinities, and might even 
be placed at the head of that family with propriety. 

Table op Genera. 

1 (6). Ocelli on the crown close to its front margin. 

2 (5). Eyes normal. 

3 (4). Grown transversely striate in front i. Steonotloobphalub. 

4 (3). Crown not transversely striate in front ii. Aoooephalub. 

6 (2). Eyes nearly enclosed by the foliaceous 

edge of the crown.iii. Eupelix. 

6 (1). Ocelli on the forehead. 

7 (12). Crown not transversely striate in front. 

8 (9). Crown angular in front .. .. iv. Platymetopius. 

9 (8). Crown not angular in front. 

10 (11). Pronotum separated from prosternum 

by a distinct ridge .. .. v. GRAPHOorntnus. 

11 (10). Pronotum not separated from pro- 

sternum by a ridge.vi. Dohatuba. 

12 (7). Crown transversely striate in front. 

18 (14). Crown with a linear black band ad¬ 
joining and running parallel with 

its front margin .vii. Papamesus. 

14 (13). Crown entirely pale.viii. Glyptooephalus, 

1. Strongylocephalus, Flor. (PI. III., fig. 5). 

Flor, Rhyn. Liv., ii., 109 (1861). 

Crown obtusangularly produced and transversely striate in front; 
frons transversely impressed above ; forehead thin and knife-like. 
Ocelli close to the front margin of the crown, about equidistant 
from the front margin and from the eyes. Elytra coriaceous, 
narrowly rounded at the apex, scantily pubescent along thonervos; 
two transverse nerves; appendix wanting. $ : genital valve 
present; plates subnavicular; lower angle of pygofer with two 
unequal teeth, of which the front one springs from a wide base; 
free portion of the penis subcylindrioal, bisinuaie on the upper side, 
barbed at the apex {agreetis). 

The two described European species are distinguished 
as follows 

Length of pygofer {£) down the middle of the upper 
side equal to or longer than the preceding dorsal 
segment. No black line on the crown in front .. 1. agrestis. 

TRANS. ENT, SOG. LOND. 1888. PART I. (aLAROH.) 0 
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Length of pygofer {$) down the middle of the upper 
side distinctly shorter than the preceding dorsal 
segment. Front of crown with a black line juBt 
beyond the ocelli .2. Megerlei, 

1. Strongylocephalus agrestis, Pall. 

Cicada agrestis, Pall., Hem. Suec., 86, 18. 

Strongylocephalus agrestis, Plor, Rhyn. Liv., ii., 210, 
6; Kirschb., Cicad., 74,1; Scott, Ent. Mo. Mag., 
xi., 121, 1; J. Sahl., Not. Fenn., xii., 858, 1; 
Sign., Ess. Jass., 44, 1, pi. 2, fig. 18. 

$. Frons black, finely and closely spotted with yellow-brown; 
remainder of the face and the upper side yellow-brown, finely and 
more or less closely speckled with dark brown or black. Grown 
transversely impressed, smooth at the base, transversely striate in 
front. Pronotum transversely striate, front margin widely smooth. 
Elytra a trifle longer than the abdomen, inner margin narrowly 
and some irregular spots along the costa and round the hind 
margin dark brown or black. Abdomen above black, beneath 
black irregularly spotted with yellow-brown towards the apex. 
Legs brownish yellow, the front pairs spotted and banded with 
black, the hind pair striped with dark brown or black. 

$. Greyish yellow, with the dark markings very much reduced 
or entirely wanting; the narrow dark line on the inner margin of 
the elytra is the last to disappear. Hind margin of last ventral 
segment more or less concave, sometimes with an indication of a 
small notch in the middle. Length, 6—7 mm. 

Marshes; not common. Chobham; near Norwich, &c. 

2, Strongylocephalus Megerlei , Scott. 

Strcmgylocephalus Megerlei, Scott, Ent. Mo. Mag., xi., 
i22, 2 ; Sign., Ess. Jass., 45, 2, pi. 2, fig. 19. 

. Frons black, its lower half speckled with yellow-brown; 
crown brownish yellow, with a black line along the front margin; 
otherwise similar to agrestic 

$. Frons yellow-brown, with a black line along its upper 
margin. Crown yellow-brown, with a black line along its front 
margin. This sex has a strong general resemblance to the male of 
agrestis, but it is much duller than that insect. Hand margin of 
the last ventral segment feebly concave, with a distinct notch in 
the middle. Length, 5—6 mm. 

Marshes; hitherto rare. Northumberland (Bold); 
Ran worth, Surlingham, and Booton, Norfolk. 
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ii. Acocephalus, Germ . (PI. HI., fig. 6). 
G-ermar, Silb. Rev., i., 181, 46 (1838). 

Crown obtusangularly produced in front, more or less broadly 
excavated (in the subgenus Anoscopus , Kbm., elightly convex); 
in the mal e sometimes, and in the female generally, tricarinate. 
Ocelli on the front margin of the crown a little nearer to the eyos 
than to the apex. Submarginal wing-nerve incomplete. S * 
genital valve wanting; plates narrow, reflexed, connivent, sub- 
navicular ; lower angle of pygofer with a blunt semicircular tooth; 
penis strap-shaped, barbed at the apex and in the middle (albi- 
/rows). SexeB very dissimilar. 

Table op Species. 

1 (6). Crown more or less broadly excavated. 

2 (5). Excavation of crown very strong. 

5 (4). Elytra not banded with white .. 1. mroobus. 

4 (3). Elytra with white bands. Crown one- 

third or more than one-third longer 

than pronotnm.2. bifasciatiis. 

6 (2). Excavation of crown very feeble. Crown 

not or very little longer than pro- 

notum.3. albifrons. * 

6 (I). Crown slightly convex, not excavated. 

7 (8). Elytra dark brown, with broad white 

bands.4. brunneo-bifasciatus. 

8 (7). Markings of elytra longitudinal. 

9 (10). Elytra whitish hyaline, with the nerves 

and a band near the apex black .. 6. histrionicus. 

10 (9). Nerves of elytra pale, interstices black 6. Jlavostriatus. 

The foregoing table applies only to the males; the 
characters of the females will be found in the detailed 
descriptions which follow:— 

1. Acocephalus nervosus, Schrank. 

Cicada nervosa , Schr., Enum. Ins. Austr., 256, 481. 
Acocephalus cardid , obscurus , sparsns , unicolor y fasciatus 9 
pallidus , and bicinctus , Curt., Brit. Ent.. 620. 
1 — 8 . 

Acocephalus adu$tus 9 Hardy, Tr. Tyne. F. C., i., 429,1. 
A. rusticus , H.-Scfi., Deuts. Ins., 124,15; Elor, Rhyn. 
Liv., ii., 199, 1; Marsh., Ent. Mo. Mag., ii., 145, 
1; Kirschb., Ciead., 75, 4; J. Sahl., Not. Fenn., 
xii., 356,1; Sign., Ess. lass., 16, 1, pi. 1, fig. 6. 
<?• Upper side lighter or darker brown, a band across the 
crown, a band across the pronotum, and a narrow stripe near the 
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claval suture, whitish; occasionally all the nerves are pale. Frons 
punctato-rugulose, distinctly impressed across the top. Crown 
about as long as the pronotum, longitudinally striate, reflexed at 
the apes, its middle keel exceedingly fine. Pronotum rugulose in 
front, transversely stiiate behind. Elytra coriaceous, a little longer 
than the abdomen, trans\ersely rugulose, nerves raised. Breast 
and abdomen black. Legs pale. Length, 5—6 mm. 

? . Upper side dirty greyish or greenish yellow, more or less 
closely speckled with black, and frequently having a few pale spots 
arranged in an irregular band-like manner across the elytra, the 
nerves sometimes chequered with black and pale. Crown about 
one-lourth longer than pronotum. Elytia as long as the abdomen, 
the apical areas sometimes filled up with fuscous, so as to give that 
part a chequered appearance. Length, 6—8 mm. 

Common everywhere. 

Var. a. Upper side reddish yellow. ($). 

Var. 6. Upper side varying in colour from red-brown to almost 
black. (?). 

On the salt-marshes at Wells, Norfolk, in August, 
1883, under Obione portulacoides , I fell in with what I 
can only regard as a remarkable race of this very 
variable species; the males are distinguished by having 
the upper side very pale yellow-brown with a greenish 
tinge, and exceedingly finely irrorated with fuscous, and 
the shape of the crown in extreme examples is decidedly 
sublunate; the range of variation in the females, how¬ 
ever extends to the ordinary speckled form. Both sexes 
appear distinctly narrower than typical nenosus , but I 
have not been ablo to discover any structural differences 
on an examination of the male genitalia. 

^4. Citrinatus , Still (= varierjatus , Pieb.) has been 
recorded as British, but a specimen lent to me by 
Mr. Douglas, and labelled by Dr. Signoret, is a dark 
example of the speckled form of nmosns ? . The true 
carinatus , which is said to resemble nenosus $ , should 
have the crown triearinate in both sexes. 

2. Acocephalus bifasciatus , L. 

Cicada bifasciata , Linn., Faun. Suec., ed. ii., 243,808. 

Acocephalus bifasciatus , Curt., Brit. Ent., 620, 9 ; Flor, 
Bhyn. Liv., ii., 201,2; Marsh., Ent. Mo. Mag., 
ii., 146, 2; Xirsehb., Ciead., 76, 7; J. Sabi., 
Not. Fenn., xii., 357, 2; Sign., Ess. Jass., 20, 3, 
pi. 1 , fig. 8. 
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A. interruptusy Fieb., Cat. nee Scott, Ent. Mo. Mag., 
ix., 264. 

Jassus trifasciatus, Germ., Mag. <TEnt., iv., 87, 21. 

Aeocephalus trifasciatuSy J. Sabi., Not. Fenn., xii., 
858, 8; Sign., Ess. Jass., 24, 5, pi. ii., fig. 10. 

A . dispar and nigritnSy Kirschb., Cicad., 76, 5 and 6. 

A . tricinctuSy Curt., Brit. Ent., 620; Sign., Ess. Jass., 
22, 4, pi. ii., fig. 9. 

. Upper side dark red-brown, varying to blackish brown; a 
band across the pronotum and two wide bands across the elytra 
white. Crown tricarinate, at least one-third longer than pronotum, 
strongly reflexed at the apex, the sculpture of its disc spreading 
obliquely on each side of the middle keel; that beyond the side 
keels also oblique. Pronotum uneven, with a scattered shallow 
punctuation m front, even and finely transversely striate behind. 
Elytra very finely reticulato-punotate, with a scattered shallow 
punctuation, about as long as the abdomen, rather narrowly 
rounded at the apex; one or both of the white bands are not 
unfrequently interrupted, and the apex is often more or less 
broadly white, Frons yellowish white, punctured like the elytra, 
with a large impression in each upper angle. Breast yellowish 
white, metasternum with a blackish spot on each side. Abdomen 
black. Legs pale, front pairs blackish at the apex; hind tibiee and 
tarsi black. Length, 81—4 mm. 

^ ?' Upper side pale brownish grey speckled with brown; elytra 
with two more or less interrupted pale bands, the nerves brown. 
Crown tricarinate, nearly twice as long as the pronotum. The 
whole upper side very finely reticulato-punetate, with a scattered 
shallow punctuation. Length, —6 mm. 

Not common; more frequent in the north. 

8. Aeocephalus alUfronSy L. 

Cicada albifrons, Linn., Faun. Suec., 241, 884. 

G. nitichda, Don., Brit. Ins., Tiii., 87, pi. 288, fig. 1. 

Aphrodes testvdo, Curt., Ent. Mag., i., 195. 

A. comma, Curt., Brit. Ent., 683,1. 

Aeocephalus arcuatus and confusus, Kirsclib., Cicad 
75, 8, and 78,11. 

A. albifrons, Flor, Bhjn. Liv., ii., 208, 3; Marsh., 
Ent. Mo. Mag., ii., 177, 8 ; J. Sabi., Not. Penn, 
xu., 860, 5; Sign., Ess. Jass., 30, 9, pi. ii., 
fig. 14. 
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A . nigropunctatus , J. Sahl., l . c., 360, 4. 

J.. mterruptus and polystolus } Scott, Ent. Mo. Mag., 
ix., 264 and 265. 

<3*. Upper side reddish yellow, becoming darker (in some 
examples almost black) towards the apex of the elytra, the latter 
with two wide more or less interrapted bands, and the apex broadly 
white. Face not impressed above. Crown feebly impressed just 
behind the apex, about equal in length to the pronotum, its middle 
keel very fine. Elytra a trifle longer than the abdomen; that 
portion of the dark ground colour which precedes the white space 
at the apex frequently assumes the appearance of a blaek or 
blackish band. Under side and legs pale; hind tibiee generally 
blackish. Length, 8—3^ mm. 

2 . Upper side pale grey, more or less closely speckled with 
fuscous or black. Face very feebly impressed above. Crown 
tricarinate, about as long as the pronotum, more distinctly 
impressed than in the male. Elytra as long as the abdomen, 
their apex generally having a chequered appearance, owing to the 
apical areas being filled up with fuscous; not unfrequently two 
bands are indicated by a few pale spots, and generally the axillary 
and anal nerves are white at the apex; sometimes all the nerves of 
the corium are chequered with black and pale. Face pale, breaBt 
and abdomen blackish. Length, 3$—4} mm. 

Common amongst low plants. The above description 
applies to the ordinary form of this species as it occurs 
in inland situations, but in salt-marshes, under Obione 
portulacoides , &c., the following marked varieties occur:— 

a. Upper side dark brown, the white spots forming the bands on 
the elytra very much reduced. (). 

b. Upper side entirely very dark red-brown. (<?). 

c. Upper side brownish grey, the white space at the apex of the 
elytra bounded inwardly by a black band. 

Although, in deference to common usage, I put the 
three last-mentioned forms as varieties of albifrons, it is 
by no means certain that the salt-marsh insect does not 
constitute a good species; both sexes are at least one- 
third larger than the ordinary form, the angle of the 
crown in the male is more acute, and its apex is more 
distinctly reflexed; the upper side of the female is pale, 
uniformly and more or less elosely irrorated with fuscous 
or black, the apices of the claval nerves are never white, 
nor are the elytra chequered with black and pale round 
the apex, as is generally the case in the ordinary form. 
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The difference in habitat, the larger size of both sexes, 
and the uniform coloration of the female, all which 
matters are very constant, seem to me to indicate a 
distinct species, although I have not detected any 
appreciable structural differences in the male genitalia 
of the two forms. According to a specimen labelled by 
Dr. Signoret my c is the polystolus of Fieber; the 
polystolus of Scott seems to be my a . 

4. Acocephalus brunneo-bifasciatus , Geoffr. 

Cicada brunneo-bifusciata , Geoffr., Hist. Abr. Ins., 
425, 22. 

C. serratulaCy Fab., Ent. Sys., iv., 41, 68. 

Jassus serratula, H.-Scff., Deuts. Ins., 180, 5. 

Acocephalus seiratula, Kirschb., Cicad., 78, 12; J. 
Sahl., Not. Fenn., xii., 862, 6. 

A. hrunneo-bifasciatus , Sign., Ess. Jass., 86,10, pi. ii., 
fig. 15. 

<?. Very s i m i la r in appearance to the ordinary form of the 
preceding species, but the crown, which is about as long as the 
pronotum, and has a fine middle keel, is feebly convex instead of 
impressed. The following differences in coloration, which are 
sufficiently constant, facilitate its separation from albifrons: the 
hind margin of the pronotum is broadly white, the space between 
the first and second white bands on the elytra is equal in depth 
of colour to the space between the second white band and the 
white space at the apex, which is seldom or never the case in the 
ordinary form of albifrons , and the apices of the tibhe and the 
tarsi of the front pairs of legB are much more conspicuously black. 
Length, 4 mm. 

$. X do not know this sex, but, judging from descriptions, it is 
greyish yellow, more or less closely speckled with fuscous, with 
some whitish spots on the suture, and the apical areas filled up 
with fuscous. 

Amongst herbage at the roots of trees, &c.; not 
common. 

5. Acocephalus Mstnonicus, Fab. 

Ccrcopis Mstnonicus, Fab., Ent. Syst., iv., 56, 44; 
Sys. Khyn., 98, 62. 

Acocephalus Mstnonicus, Elor, Rhyn. Liv., ii., 208, 5 • 
Marsh., Ent. Mo. Mag., ii., 179, 5; Kirschb.’ 
Cicad., 77, 9; J. Sahl., Not. Eenn., xii., 864, 8; 
Sign., Ess. Jass., 88, 11, pi. ii., fig. 16. 

A. arenicola, Marsh., I c., 180, 6, sec. spec. comm. 
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&. Pace yellowish white; forehead black, with a roundish 
white spot in the middle, and sometimes another on each side; 
crown yellowish white, with a hand across the apex, a roundish 
spot on each side of the base, and a line down the middle, black. 
Pronotum white, the hind margin narrowly, and a hand on the 
front half, black. Scutellum blackish. Eljtia whitish hyaline, 
the nenes narrowly, and a band befoie the apex, black. Crown a 
trifle shorter than the pronotum, finely but distinctly retioulato- 
punctate, its middle keel very fine. Abdomen black. LegB pale; 
tarsi of the front pairs and tibiae and tarsi of the hind pair blackish. 
Length, 4 mm. 

2. Upper side dirty greyish white, more or less variegated 
with fuscous. Crown and pronotum with a coarse rough punctua¬ 
tion, which passes into transveise Blriation on the hinder half of 
the latter, the former tricarinate. Elytra longer than the abdomen; 
costa and inner margin blackish, widely interrupted with white; a 
fuscous spot on the hind margin in each of the apical areas; 
nerves biownish, more or less interrupted with white. Length, 
4^ mm. 

On coast-sands, &c.; not very common. 

6. Acocephalus flavostriatus , Don. 

Cicada flavostriata, Don., Brit. Ins., viii., 28, pi. 288, 
fig. 2. 

Jassus rivularky Germ., Mag. d’Ent., iv., 89, 26. 

Aphrodes rivularis , Curt., Brit. Ent., 688, 8. 

Acocephalus rivularis , Flor, Bhyn. Liv., ii., 206, 4; 
Marsh., Ent. Mo. Mag., ii., 178, 4; Kirsclib., 
Cicad., 77,10; J. SahL, Not. Fenn., xii., 864, 7 ; 
Sign., Ess. Jass., 89, 12, pi. ii., fig. 17. 

£. Yellowish white; a black patch on the disc of the face and 
one on each side above, a band across the apex, a toothed hand on 
the hind margin and sometimes a line down the middle of the 
crown, a band across the pronotum, a spot on the disc and the 
angleb of the scuteEum, and the spaces between the nerves of the 
elytra, black. Breast and abdomen beneath pale, a spot on each 
side of the former and a stripe on each side of the latter black. 
Legs pale; the apices of the tibia and tarsi of the front pairs, the 
apices of the hind thighs, and the hind tibia and tarsi wholly, 
black. Crown a little lunger than the pronotum, finely retioulato- 
punctate, its middle keel very fine and indistinct. Length, 8 mm. 

2. Upper side dirty greyish yellow, the fore parts more or less 
closely mottled with fuscous or black, the spaces between the 
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nerves of the elytra fuscous. Crown about one-third longer than 
pronotum, tricannate, the side keels obtuse and indistinct. Length, 
84—i mm. 

Very common amongst low plants, especially in clamp 
places. 

iii. Eupelix, Germ . (PL IIL, fig. 4). 

Germar, Mag d’Ent., iv., 94 (1821). 

Head subtriangular, as long or longer than the pronotum and 
scutellum together, very thin and flat, more or less strongly 
reflexed at the apex. Crown with a strong middle koel and an 
oblong callus on each side at the base. Frons with a sharp middle 
keel. Pronotum with three keels, one in the middle and one 
behind each eye, its sides of considerable length, and separated 
from the prosteimun by a distinct ridge. Elytra subcoriaccous, 
rounded and not overlapping at the apex; appendix very narrow ; 
nerves strongly raised; one transverse nerve. Wings of the 
Jassid type. 


1. EupeUx cuspidata , Fab. 

Cicada cuspidata , Eab., Ent. Syst., iy., 46, 86. 

0. depressa , Eab., Sys. Ehyn., 66,19. 

Eupelix cuspidata , Germ., Mag. d’Ent., iy., 94, 1; 
Fall., Hem. Suee., ii., 22, 1; Flor, Bliyn. Liv., 
ii-j 215, 2; Marsh., Ent. Mo. Mag., ii., 199, 2; 
Kirschb., Cicad., 79, 1: J. Salil., Not. Fenn. xii., 
867, 1; Sign., Ess. Jass., 11, 8, pi. i., fig. 8; 
Scott, Ent. Mo. Mag., xv., 282, 1. 

E. product" , Germ., Faun. Ins. Eur., xx., 24; Burn., 
Gen. Ins., ii., figs. 1 and 5; Flor, Ehyn. Liv., ii., 
215, 1; Marsh., Ent. Mo. Mag., ii., 198, 1; 
Kirschb., Cicad., 80, 8; J. Sahl., Not. Fenn., 
xii., 368, 2; Sign., Ess. Jass., 10,2, pi. i., fig. 2 : 
Scott, Ent. Mo. Mug., xv., 283, 2. 

K. spathuluta, Germ., Faun. Ins. Eur., xx., 25; Burn., 
Gen. Ins., i., fig. 6; Kirschb., Cicad., 80, 4: 
J. Sahl., Not. Fenn., xii., 869, 3 ; Scott, Ent. 
Mo. Mag., xv., 288, 8. 

E, depressa , Sign., Ess. Jass., 8,1, pi. i., fig. 1. 

Yellowish grey; head with dark brown or black markings; 
elytra sparingly irrorate with dark brown or black, the spots being 
chiefly confined to the nerves; abdomen with five black stripes, 
three above and two below. 
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$. Grown. »ith a wide aentral stripe, a transverse marking 
before the apex, and one or more curved bands proceeding from 
the middle keel to the side margin, and widening outwardly, dark 
brown or black. Of these markings the transverse one before the 
apex is the most constant. 

$. Paler, the irroration on the elytra almost or entirely 
wanting, and the markings on the crown reduced to a central 
stripe, and a few spots on the margin round the apex. Length, 

—7J mm. 

At the roots of low plants; not very common. 

This species is usually divided into three, namely :— 

1, cuspidata , Fab., having the crown broader than 
long, its sides strongly rounded, and the apex somewhat 
cuspidate fin the female with the sides nearly straight). 

2, depressa , Fab., having the crown longer than broad, 
with its sides strongly sinuate. 

8, producta , Germ., a form intermediate between the 
two preceding, having the crown somewhat equilaterally 
triangular, its sides straight or very faintly concave near 
the ocelli. 

All these forms may sometimes be taken in company. 
The characters laid down by authors derived from the 
genitalia are simply differences of degree. 

iv. Platmetopius, Burnt , (PI. HE., fig. 7). 

Burmeister, Gen. Ins., ii. (1839). 

Crown angularly produced, impressed across the base, its apex 
somewhat reflexed. Forehead forming a strong ridge in the male. 
Upper margin of the frons narrowly impressed. Sides of pro- 
notum distinctly separated from prosternum. Elytra ample, with 
two or three extra transverse nerves in the costal area towards the 
apex; appendix narrow. Wings of the Jassid type. 

1. Platymetopius undatus , DeGeer. 

Cicada undata , DeGeer, Abb. Gesch. Ins., iii., 119, 5, 
1.1, fig. 24; Fall., Hem. Suec., ii., 29, 7. 

Platymetopius undatus , Flor, Rhyn. Liv., ii., 221, 1; 
Kirschb., Cicad., 147, 27; Fieb., Syn. Eur. Deli, 
202, 4, t. 6, fig. 64 (excluding/); J. Sahl., Not. 
Fenn., xii., 296,1; Scott, Ent. Mo. Mag., xix., 
156. 

P. undulatus, Thoms., Opusc. Ent,, i., 46,1. 
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Deep yellow; the disc of the crown, the pronotum, and an 
angulariy-bisinuate stripe narrowly white on its outer edge and 
occupying the inner half of each elytron, chocolate-brown, finely 
speckled with yell gw; along the suture, and in the base of the 
apical and the apex of the subapical areas, a few (about nine) small 
round white spots; abdomen above widely black down the middle. 
Crown as long as the pronotum, distinctly longer than its width 
between the eyes. Elytra parallel-sided, their apex truncate, with 
rounded angles. Genital valve sub equilater ally triangular, plates 
about twice as long as the valve, subnavicular, rather abruptly 
reflexed about the middle, acuminate at the apex. 

$. Similar in colour to the male, but the crown is distinctly 
shorter t han its width between the eyes. Last ventral segment 
about one-half longer than the preceding, the subquadrate middle 
lobe of its hind margin bounded on each side by a deep angular 
notch, and having its hind angles produced into a spine, and a 
small notch in the middle of its hind margin. Fieber’s figure 
(Syn. Eur. Delt., t, 6, fig. 64, /) does not represent the last ventral 
segment of this species. Length, 6—6 mm. 

On Pteris ; Cann Quarry, Bickleigh Yale ( Scotty 1882)* 

v. Graphocmbus, Thoms . (PI. III., fig. 2). 

Thomson, Opnsc. Ent., i., 57 (1869). 

Crown subangularly produced, impressed on each side at the 
base, reflexed at the apex. Frons convex, slightly impressed 
above. Pronotum separated from prosternum by a ridge. Elytra 
subopaque, with one transverse nerve. Wings of the Jassid type. 
& • Genital valve present; plates wide, convex, subvertical, 
diverging behind; lower angle of pygofer strongly acuminate. 

1. Graphocrcerus ventralis , Pall. 

Cicada ventralis , Fall., Act. Holm., 18, 9 (1806); 

Hem. Suec., ii., 81, 9. 

Athysanus ventralis , Flor, Rlayn. Liv., ii., 277, 8: 

Kirsclib., Athys. Art., 18, 17; Cicad., 122, 76. 

Graphocrcerus ventralis , Thoms., Opuse. Ent., i., 57, 

25; J. SahL, Not. Fenn., xii., 289, 1; Scott, Ent. 

Mo. Mag., xii., 26. 

Greenish yellow; a point above the base of each antenna, a pair 
of points on the apex of the frons, a row of four equidistant points 
across the crown, and four points on the pronotum, one behind 
each eye and a pair m the middle near the front margin, black; 
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abdomen black at the base in the male; tibiea with black points. 
Crown somewhat longer than half the width of its hind margin, a 
trifle shorter than the pronotum, nearly twice as long in the middle 
as at the sides. Elytra somewhat longer than the abdomen ( S') or 
shorter than the same ($); the apical areas short. In the female 
the two lateral, or all the black points on the pronotum, are some¬ 
times wanting, and the elytra are occasionally clouded with grey 
in the middle. Length, 51 —1> mm. 

Not common; Weybridge and Lee, July; Abbey 
Wood, August. 

vi. Doratura, J. Sahl. (PI. III., fig. 8). 

J. Sahl., Not. Fenn., xii., 291, BO (1871). 

Crown subangularly produced, widely impressed across the base, 
reflexed at the apex. Frons flat, transversely impressed above* 
Sides of pronotum not margined. Insect generally brachypterouB, 
in which case the elytra are less than one-half as long as the 
abdomen and truncate behind. First and second wing-nerves 
confluent and forming one nerve shortly before the apex of the 
wing. Apex of the abdomen in the female strongly acuminate. 

1. Dorcitura stylata, Boh. 

Athysanus stylatus , Boh., Sv. AL. Handl., 1847, 87, 5; 

Eirschb., Athys. Ait., 14, 18; Cicad., 128, 77; 

Flor, Rhyn. Liv*, ii., 278,1. 

Jassus stylatus , Thoms., Opusc. Ent., i. } 58, 27. 

Doratura stylata , J. Sahl*, Not. Fenn., xii*, 292, 1; 

Scott, Eut. Mo. Mag., xi,, 148, 1. 

. Pale grey or yellowish grey; three spots on the forehead, 
of which the middle one is the largest and oblong, two bands 
across the face, and sometimes some markings on the lores and 
clypeus, black. Crown obtusely produced, one-half longer in the 
middle than at the sides, and one-third longer than the pronotum, 
which is at least three times as wide as long* Elytra coriaceous, 
rugulose, rather more than one-third as long as the abdomen, their 
apex truncate, with rounded angles. Abdomen above with one or 
two fine black longitudinal lines on each side broken up into 
points or short lines, and frequently a transverse row of black 
points across each segment; on the under side each segment ib 
occupied by a large crescent-shaped black spot. Legs pale; front 
pairs of thighs sometimes with a black band near the apex; hinfl 
tibia with a black stripe on the inner side and a row of black 
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points on tlie outer side. Pygofer with three black spots above; 
genital valve extremely short; plates about as long as the last 
ventral segment, obtusely rounded at the apex. 

$. A small suboval spot in the middle of the last dorsal 
segment, the hind margin of the latter and a fine line down the 
middle of the pygofer above black; otherwise coloured like the 
male. Last ventral segment one-half longer than the preceding, 
subtruncate behind; saw-case about three limes as long, its apical 
third free. 

Macrapterous form. —Elytra dirty whitish, subopaque, scarcely 
reaching to the apex of the last dorsal segment; appendix of 
nearly equal width throughout, reaching as far as the first apical 
area. Length, 2 |—i mm. 

Common on the ground on heaths, coast-sands, &c.; 
the macropterous form very rare. On the sand-hills at 
Hunstanton, in July, 1885, I took several examples of a 
large pale race of this species. In actual measurement 
these are about one-half larger than the ordinary form 
(<? 4 mm., 2 mm.), but the difference in size is 

apparently much greater; the ordinary form occurred in 
a salt-marsh just behind the sand-hills, hut the two 
races were not intermingled. I have not detected any 
structural differences between the two. Doratura homo - 
phylky Flor, a species not unlikely to occur here, is 
distinguished by the genital valve in the male, which is 
nearly as long as the last ventral segment, and the last 
ventral segment in the female, which is twice as long as 
the jueeeding segment, and roundly produced behind. 

vii. Parahesus, Fieb. (PI. III., fig. 9). 

Pieher, Neue Gatt. und Art. Homop., 10, 27 (1866). 

Crown sublunate or slightly produced, with a wide transverse 
impression on the disc. Forehead and front of the crown trans¬ 
versely striate. Frons flattish, dull, exceedingly finely and closely 
punctured. Sides of pronotum very short, not margined. Elytra 
about as long or a little longer than the abdomen, normally with 
two transverse nerves; appendix very narrow or entirely wanting. 
Wings of the Jassid type. 

Our two species may be distinguished as follows :— 

Frons between the antennae nearly three times as wide 
as the base of the clypeus. Insect broad .. .. 1. nervosm . 

Frons between the antennas not more than twice as 
wide a* the base of the clypeus. Insect narrow .. 2, phragmitia. 
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1. Paramesus nervosus , Pall. 

Cicada nervosa , Pall., Hem. Suec., ii., 39, 23. 

Athysanus obtusifrons , Stal, Ofv., 174, 4. 

Paramesus obtusifronsy Pieb., Neue Gatt. und Art. 

Horn., 10, 19, pi. vii., fig. 20. 

Jassus nervosus , Thoms., Opusc. Ent., i., 65, 43. 

Paramesus nervosus , J. Sahl., Not. Penn., xii., 286, 1. 

Athysanus Terrain , Scott, Ent. Mo. Mag., si., 268. 

A . nervosus , Scott, Z. c., sii., 168, 15. 

<?. Oblong, brownish yellow; forehead with a pale yellow 
transverse line, bonnded above and below by an arcuate black one; 
frons black or brown, with a few pale curved transverse lines and 
some indication of a pale middle stripe below; outline of the lor© 
and elypeus and a line down the middle of the latter black; front 
margin of pronotum narrowly black. Scutellmn sometimes with 
a dark triangle in each basal angle. Nerves of tbe elytra pale, the 
areas of the corium evenly margined with black, the apical areas 
dark fuscous. Crown a little longer in the middle than at the 
sides, and about equal in length to one-half of its basal width. 
Pronotnm about two and a half tunes as wide as long, one-third 
longer than the crown, and subequal in length to the scutellmn. 
Abdomen black. Legs pale, striped, spotted, and banded with 
black. 

$. Similar in coloration to the male, but larger and much paler; 
the dark margins to the areas fuscous or entirely wanting. Abdo¬ 
men pale, striped with fuscous. Length, 6—6 i mm. 

On rushes in muddy salt-marshes; local, but abundant 
where it occurs. 

2. Paramesus pkragmitis, Boh. 

TJiamnotettix pkragmitis, Boh., Sv. Ah. Handl., 1847, 
34, 7; Eirschb., Ciead., 100, 85. 

Jassas pkragmitis , Thoms., Opusc. Ent., i., 65, 50. 

Deltocephalus pkragmitis , Pieb., Syn. Eur. Delto., 3, % 
fig* 2. 

Paramesus pkragmitis, J. Sahl., Not. Penn., 

287, 2. 

Elongate. Crown slightly roundly produced, somewhat shorter 
than the pronotum, whitish, with two rust-yellow patches on the 
disc; forehead with a whitish band, bounded above and below by 
a black line. Prons narrow with nearly straight sides, pale brown, 
sometimes with a few pale curved lines on each side. Pronotum 
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whitish, with six rust-yellow spots, two in front and four in a 
transverse row behind. Scutellum whitish, with three sometimes 
confluent rust-yellow spots. Elytra greyish yellow, distinctly 
longer than the abdomen; nerves thickened, whitish, narrowly 
margined with fuscous; two points near the apex and some streaks 
on the costa behind the middle black. Abdomen above black, 
sides pale, beneath pale with black side stripes. Legs pale yellow, 
with black points. Length, 4 —5 mm. 

I introduce this addition to our fauna on the strength 
of a single specimen which I found amongst some 
Cicadina sent to me for names by Mr. Buckton; he is 
positive that the example in question is British, and iB 
nearly certain that it was taken at Haslemere. It occurs 
in South Finland on reeds from July to September. 

viii. Glyptocepbalus, Edw. (PI. III., fig. 10). 
Edwards, Ent. Mo. Mag., xx., 148 (1888). 

Crown subangularly produced, with a narrow impression running 
parallel with its front margin. The temples and front margin of 
the crown transversely striate. Frons rather flat, dull, exceedingly 
finely and closely punctured with some transverse curved rows of 
large shallow punctures above. Angle of the cheeks almost a 
right angle. Sides of pronotum exceedingly short, not margined. 
Elytra a trifle shorter than the abdomen, their apices rounded and 
overlapping; appendix extremely narrow; one transverse nerve. 
Wings of the Jassid type. 

1. Ghjptocephalus proceps , Kbm. 

Athysanus proceps, Eorschb., Cicad., 105, 44. 

A . canescens, Doug, and Scott, Ent. Mo. Mag., ix«, 
210; Scott, Ent. Mo. Mag., xii,, 95, 1. 

Glyptocephalus canescens , Edw., Ent. Mo. Mag., xx., 
148. 

Very pale yellow; elytra white, with a peculiar hoary appear¬ 
ance, which is very conspicuous during life; tho areas, except the 
brachial, generally occupied by a black or fuscous stripe; a stripe 
along the lower margin of each eye as far as the antenna, a wide 
curved band across the upper part of the frons, the apex of the 
rostrum, the facial sutures very narrowly, three acuminate stripes 
on the upper side of the abdomen, and sometimes two or three on 
its under side, an angular patch on the naesostemum, a spot on 
each front coxa, and sundry lines, bands, and points on the legs, 
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black. Crown pointed, twice as long in the middle aB at the sides, 
about as long as half its basal width. Pronotum as long as the 
crown or a little longer, its hinder half transversely striate. 
Length, 4—6 mm. 

Amongst grass; widely distributed, but not common, 

xiv. jAssnm 

Oblong or elongate species of small or medium size. Ocelli on 
the forehead, which is more or less obtuse and never keeled 
Upper branch of the cubital nerve sometimes obsolete or wanting, 
the lower branch joined to the brachial nerve by one or two trans¬ 
verse nerves. Submarginal wing-nerve complete; first and third 
wing-nerves simple, the second forked, its upper and lower branches 
either connected with the first and third respectively by a trans¬ 
verse nerve or shortly confluent with those nerves, except in 
Gnatkodus , where the upper branch is confluent with the first 
wing-nerve as far as the submarginal nerve. Front pairs of tibia 
suhterete, spinose on the outer side; hind tibiae quadrangular- 
prismatic, with four rowB of spines. 

A somewhat numerous group, distinguished from all 
our other species with multispinose hind tibiae by the 
position of the ocelli, the absence of any well-defined 
border separating the crown from the face, and the 
branched nerves of the corium. 

The black markings which occur on the heads of many 
members of the genus Athysanus , and some others of 
this family, notwithstanding a great tendency either to 
exaggeration or reduction, frequently form valuable aids 
to identification, and the following names for the various 
parts of what may be considered as the normal pattern 
are proposed with a view to render intelligible any 
reference to the subject in the descriptions which follow. 

Proceeding forwards from the hind margin of the 
crown we have:— 

1st. Two basal viarkings, one on each side, generally 
either punctiform or annular 

2nd. An interocular line , running straight across the 
crown at the level of the apex of the inner 
margin of the eye. 

8rd. The interocellar line , connecting the ocelli and 
sometimes extending as far as the eyes, widened, 
angularly bent forward, and generally interrupted 
in the middle. 
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4th. The infraocellar line , which runs across the fore¬ 
head and adjoins the ocelli on their lower side. 
This line, which is frequently. biarcuate and 
sometimes interrupted in the middle, is not to 
be confounded with the uppermost of the ordinary 
series of transverse lines on the frons, from 
which it is quite distinct in character. 

These details are present in various combinations in 
different species, but the whole may generally be 
observed in a well-marked example of Athysanus sordidm , 
Zett. In several species of Athysanus f &c., there exists 
a dark form, generally of the male sex, in which all the 
dark markings proper to the species are very strongly 
developed, and which has consequently a very different 
appearance to the prevalent form. Athysanus piceus , 
Scott, is a case in point. This insect is the dark form 
of Athysanus obsoletus , Kbm., as pointed out to me by 
Dr. J. Sahlberg, and since confirmed by the examination 
of a series of intermediate examples and the dissection 
and comparison of the male genitalia. In working 
from descriptions of the female only it should be borne 
in mind that the crown in that sex is usually longer and 
more pointed than in the male, and the general colora¬ 
tion is paler. 

Table of Genera. 

1 (6). Elytra not overlapping at the apex. 

2 (6). Crown not sharply angular in front, 

seldom longer than the pronotum. Spe¬ 
cies for the most part large and stout. 

3 (4). Elytra hyaline .i, Sxiotogorib. 

4 (3). Elytra subcoriaceous .ii. Atiixsaktjb. 

5 (2). Grown sharply angular in front, frequently 

much longer than the pronotum. Species 

small and narrow .. .. .. .. iii. Deltooephalus. 

6 (1). Elytra distinctly overlapping at the apex. 

7 (12). Inner margin of the clavus much longer 

than the membrane. 

8 (11). Sides of pronotum of moderate length, 

separated from prostemum by a distinct 
keel. 

9 (10). Crown widely rounded in front. Elytra 

with many supernumerary white trans¬ 
verse nerves .i v . Alltgus. 

10 (9). Crown angularly produced in front. Super¬ 
numerary white transverse nerves, if 
present, very few .. . .. .. v. Thamnotettix. 

TBANS. ENT. SOO. LOND. 1888. —PART I. (MARCH.) D 
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11 (8). Sides of pronotnm extremely short; heel 

obsolete or wanting . vi. Limotettix. 

12 (7). Membrane as long as the inner margin of 

the clavos.vii. Gnathodus. 

i. Stiotoooeis, Thorn . (PL EH., fig. 11). 

Thomson, Opusc, Ent., i. (1870). 

Body robust, ovate. Head with the eyes wider than the pro- 
notum, obtuse in front. Crown convex, sublunate, very feebly 
roundly produced in the middle. Frons longer than its width 
across the base; cheeks wide, base of the lor© subequal in width 
to the base of the clypeus. Eostrum stout, longer than the 
clypeus. Sides of the pronotnm very Bhort, obtusely and in¬ 
distinctly margined. Elytra hyaline, ample, about as long as the 
abdomen, not overlapping at the apex; appendix very narrow; 
four short apical and five subapical areas. 

1. Stictocoris Preyssleii , H.-Scff. 

Jassus Preyssleri, H.-Scff., Dents. Ins., 164, 7 ; Flor, 

Rhyn. Liv., ii., 288, 8 ; Kirschb., Cicad., 121,75; 

Thoms., Opnsc. Ent., i., 61, 13. 

Thamnotettix admibrata , Boh., Sv. At. Handl., 41,16 

(1847). 

Stictocoris Preyssleri , J. Sahl., Not. Fenn., sii., 258,8. 

Thamnotettix Preyssleri , Scott, Ent. Mo. Mag., xii., 

25,11; Fieb., Cicad. d’Enr. ( Thamnotettix ), 99. 

Pale yellowish white; four spots on the crown, one at the base, 
and three at the front maigin, the latter continued on to the frons, 
a spot at the base of each antenna sometimes, and a wide middle 
stripe on the pronotnm and scutellum, black; elytra hyaline, with 
the inner margin narrowly and a stripe running along the inner 
branch of the cubital nerve, and fading behind, fuscous or black. 
Crown obtusely pointed, one-half longer in the middle than at the 
sides, and about half as long as its basal width. Abdomen above 
black, narrowly yellow at the sides; beneath yellow, with a black 
middle stripe. Legs yellow, with or without black lines and 
points. Length, 8—Bi mm. 

Said to occur in July and August on Genista . 
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ii. Athysahus, Burm. (Pl. III., fig. 12). 
Burmeister, Gen. Ins., ii. (1888). 

Body robust, somewhat rounded at the sides. Head with the 
eyes somewhat wider than the pronotum, obtuse in front J crown 
obtusely produced, convex above, ooelli near the eyes; frons wide, 
somewhat convex; clypeus wide, its base distinctly wider than the 
base of the lora; cheeks wide, reaching to the apex of the clypeus. 
Pronotum short, transverse, its sides not or only faintly margined. 
Elytra Bubcoriaceous, not overlapping at the apex, sides slightly 
rounded; five subapioal areas; appendix wanting or extremely 
narrow; generally somewhat or even much shorter than the abdo¬ 
men, with very short apical areas, but occasionally longer than the 
abdomen, with the apical areas fully developed, in which oase the 
elytra overlap somewhat at the apex, owing to the development of 
the appendix; wings frequently much abbreviated. 

Table op Species. 

1 (2). "Upper side rUBt-red, with or without dark 

dark markings . X. nmeolua. 

2 (1). Upper side not as above. 

3 (10), Bark markings of the crown a transverse 

line or lines, or entirely wanting. 

4 (9). Interocular line level with the apex of the 

inner margin of the eye. 

5 (8). Front of crown angular. 

6 (7). Species smaller, angle of orown more pointed, 

pronotum at least three times as broad as 

long.. .2. brevijpeimie . 

7 (6). Species larger, angle of crown less pointed, 

pronotum about twice as broad as long ., 3, aordidm, 

8 (5). Front of mown roundly produced .. .. 4. Sahlbergi. 

9 (4). Interooular line placed considerably behind 

the apex of the inner margin of the eye 5. gmescens, 

10 (3). Grown with several black spots, but no 

transverse line. 

11 (16). Elyl^more or less closely speckled with 

12 (13). Transverse nerve and the apices of the anal 

and axillary nerves milk-white .. .. 6. eommmis. 

13 (12). Ho milk-white spots on the elytra. 

14 (15). Length, 3—3J mm. Outer margin of geni¬ 

tal plates straight. 7 . obscurellw. 

15 (14). Length, 4 $—ffy mm. Outer margin of 

genital plates gently convex .. ob&oletw (var. piceu*) 

16 (11). Elytra not or scarcely speckled with black. 

17 (18). Frons suddenly narrowed at the level of the 

antenna. Species large and wide .. 8. obsoletm. 

18 (17). Frons regularly narrowed throughout. Spe¬ 

cies smaU and narrow . 9 , melanopm. 

d 2 






86 


Mr. James Edwards’ Synopsis of 


1. Atkysanus nmeolus , Fall. 

Cicada russeola , Fall., Hem. Suec., ii., 84, 14. 

Jassus russeolus , Thoms., Opusc. Ent., i., 56, 24. 

russeolns , J. Sahl., Not. Fenn., xii., 274,10. 

Fore parts rust-red; elytra pale brown, generally with, all the 
areas narrowly margined with fuscous. Crown obtusely produced, 
one-half longer in the middle than at the sides, and about half as 
long as its basal width; interocular line straight, narrowly inter¬ 
rupted in the middle; interocellar line interrupted in the middle, 
the inner end of each half suddenly bent forward; infraocellar line 
biarcuate, interrupted in the middle. Finns with a double middle 
stripe, a few transverse curved lines down each side, and the facial 
Butures, black. Pronotum about one-third longer than the crown, 
sparingly speckled with blaok. Elytra subcoriaceous, about as 
long as the abdomen, narrowed behind; nerves concolorous; 
appendix very narrow. Abdomen rust-red, darker down the 
middle of the back. Legs striped and spotted with fuscous. 
Length, 8£ mm. 

Pitlochry, Perthshire (Norman); Addington Hills 
(Douglas), The dark markings of the upper side are 
sometimes wanting, but the species may always be 
easily identified by the rust-red ground colour of its 
fore parts. It is said to occur on heath in July and 
August. 

2. Atkysanus brevipennis , Ebm. 

Atkysanus brevipennis, Kirschb., Athys. Art., 9, 9; 

Cicad., 118, 61; Flor, Ehyn. Liv., ii., 805, 15; 

J. BahL, Not. Fenn., xii., 270, 7. 

A . depvessus , Scott, Ent. Mo. Mag., xii., 95, 2. 

Jassus porrectus, Thoms., Opusc, Ent., i., 56, 22. 

Upper side shining lighter or darker brownish yellow; irons 
with the usual curved transverse lines. Crown as long or slightly 
longer than the pronotum, at least twice as long in the middle as 
at the sides, subequal in length to half its basal width; interocular 
line abbreviated at each end, scarcely interrupted iu the middle; 
infraocellar line biarcuate, generally very faint; interocellar line 
wanting. Elytra about one-third shorter than the abdomen, 
obliquely subtruncate at the apex, the apical areas extremely short; 
nerves pale, frequently narrowly bordered with fuscous. Abdomen 
pale, blackish towards the base; each of the apical dorsal segments 
frequently bearing a transverse row of dark points. Legs con- 
odorous, with the usual dark markings. Length, 8 j—4 mm. 
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Braemar; Pitlochry; Huddersfield. A small rather 
flat species, easily recognised by its Deltocephaloid 
crown and pronotum. 

8. Athysanus sordidus , Zett. 

Cicada sordida, , Zett., Faun. Ins. Lapp., i., 581, 26. 

Tliamnotettix swdidus , Zett., Ins. Lapp., 295, 14. 

Jassus sordidus , H.-Scfl:., Deuts. Ins, 180, 12; Flor, 
Bhyn. Liv., ii., 296, 12; Thoms., Opusc. Ent., 
i., 55, 21. 

Athysanus confims , Kirschb., Cicad., 107, 46. 

A. sordidm , J. SahL, Not. Fenn., xii., 265, 4; Scott, 
Ent. Mo Mag., xii., 96, 4; Reut., Medd. Faun. 
Flor Fenn., v. (1880), 224. 

Oblong, slightly rounded at the sides; female much narrowed 
behind; elytra slightly (<?) or one-third or more (?) shorter than 
the abdomen; nerves whitish. Crown a little longer than half its 
basal width, twice as long in the middle as at the sides, a trifle 
shorter than the pronotum, its free sides nearly straight, the angle 
pointed; interocular line generally widely interrupted in the 
middle,; interocellar line feeble; infraocellar line biarcuate. A 
very \ariable species in point of colour. The normal form is pale 
yellowish grey, with the lines on the head and some markings on 
the pronotum and BcuteUum black, and the areas of the elytra 
more or less filled up with fuscous. The dark form of the male 
has the elytra black with pale nerves, but a very pale immaculate 
form of both sexes is perhaps the most frequent. Of the dark 
markings on the elytra, a spot next the transverse nerve is the last 
to disappear. Hind margin of the last ventral segment in the 
female subangularly concave, with a strong black triangular tooth 
in the middle. Length, 3J—4J mm. 

Common and generally distributed. The macropteroue 
form, which is rare, has the elytra a little longer than 
the abdomen, and slightly overlapping at the apex, 

4. Athysanus Sahlbergi , Bent. 

Athysanus Sahlbergi , Beut., Medd. Faun. Flor Fenn., 
v. (1880), 209 and 219. 

A. amukins , J. Sahl., Not. Fenn., xii., 264, 8 (<?). 

A. confusus , J. Sahl., I c., 267, 5 ($ ). 

Similar to the preceding, but larger and stouter, with both the 
crown and forehead much more obtuse. Crown one-fourth longer 
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in the middle than at the sides, in the female as long, in the male 
a little longer than half its basal width, its free sides curved, and 
the angle rounded off. All the markings on the head, except the 
infraocellar line, more or less distinct. A. few black or fuscous 
points on the front half of the pronottun, a double fuscous stripe 
on the scutellum, sometimes continued on the hinder half of the 
pronotum, and the areas of the elytra, more or less filled up with 
fuscous. Length, 4J—5J- mm. 

Pitlochry (Norman); Norfolk. Not common; some¬ 
times it occurs in company with A. sordidus , but it 
appears to he restricted to very marshy places; in the 
field it might he easily passed over as A . obsoletus , 
although I have seldom met with it in company with 
that species. 


5. Athysanus grisescens , Zefct. 

Cicada grisescens , Zett., Faun. Ins. Lapp., i., 570, 25. 

Thamnotettix grisescens , Zett., Ins. Lapp., 295, 15. 

Jassus grisescens , Flor, Ehyn. Liv., ii., 800, 18; 
Kirschb., dead., 106, 45 ; Thoms., OpuBC. Ent., 
i., 54,19. 

Athysanus cognatus , Doug, and Scott, Ent. Mo. Mag., 
ix., 211. 

A . validinervis , Kirschb., Oiead., 118, 60 ($ ). 

A . grisescens , Scott, Ent. Mo. Mag., xii., 95, 8; 
J. Sahl., Not. Penn., xii., 268, 6; Kent., Medd. 
Paun. Plor Penn., v. (1880), 208 and 220. 

Greyish yellow; nerves of the elytra whitish. Crown two- 
thirds longer in the middle than at the sides, subequal in length to 
the pronotum, its free sides straight, and the angle pointed; inter¬ 
ocular line not interrupted in the middle, forked at each end, the 
lower branoh joining the basal spot; interooellar line entire; infra¬ 
ocellar line obsolete or wanting. Pronotum and scutellum some¬ 
times with a few fuscous markings. Elytra a little shorter than 
the abdomen, narrowly rounded at the apex, in the macropterous 
form as long as or a little longer than the abdomen, with the 
suture and some of the areas narrowly margined with blackish, 
and the apical areas more or less filled up with the same colour. 
Hind margin of the last ventral segment in the female sub- 
angularly concave, with a bifid process in the middle. Length, 
5—mm. 

Moderately common amongst grasses, May to July. 
An entirely pale form is not nnfrequent. 
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6. Athysanus communis, J. Said. 

Athysanus communis , J. Sahl. (MS.) 

Jassus pleb&jus, Plor, Rhyn. Liv., ii., 291,10; Kirschb., 
Cicad., Ill, 54. 

Athysanus plebejus, Kirschb., Athys. Art., 8, 6; Scott, 
Ent. Mo. Mag., xii., 98, 8. 

Pale brownish yellow; elytra sparingly speckled with black 
along the nerves; transverse nerve and the apiceB of the anal and 
axillary nerves milk-white. Crown in the male as long as half its 
basal width, one-half longer in the middle than at the sides; in 
the female a little shorter than half its basal width, twice as long 
in the middle aS at the sides; the free margin in the male sub- 
parallel with the curve of the hind margin, in the female forming 
an obtuse but distinct angle. Pronotum about two-thirds longer 
than the crown. Markings on the crown precisely similar in form 
to those of A . obsourellus, hut in point of intensity only equal to 
the female of that species. Frons pale, with black transverse 
lines, its middle line pale at least below. Elytra as long as or a 
little shorter than the abdomen, widely rounded at the apex; 
nerves whitish. Abdomen above black, margins of the segments 
narrowly yellow, under side black, with a row of yellow spots 
down each side, or yellow, with a wide more or less interrupted 
black stripe down the middle. Legs striped and spotted with 
black; thighs only occasionally with a black band near the apex. 
Length, 4—5J mm. 

Common amongst grasses, especially in damp places. 
Very closely allied to A. obscurellus, but distinguishable 
by its larger size, wider and more obtuse form, paler 
colour, and the milk-white spots on the elytra. 


7. Athysanus obscurellus, Kbm. 

Athysanus obscurellus , Kirschb., Athys. Art., 10, 11; 

Cicad., 115, 64; Scott, Ent. Mo. Mag., xii., 98, 9. 

Acocephalus agresUs , Marsh., Ent. Mo. Mag., ii., 197,7. 

Brownish yellow; elytra closely and finely speckled with black. 
Crown subequal in length to half its basal width, nearly one-half 
longer in the middle than at the sides, its free sides gently arcuate, 
the angle obtuse; basal markings annular; the interooular line 
thickened and more or less widely interrupted in the middle; 
xnterocellar line broken up into four spots; infraocellar line 
biarcuate, well-defined. Frons black, the usual lines yellow. 
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Pronotum one-third longer than the crown, with a few black spots 
in front, behind with four dark stripes, each composed of short 
transverse black lines. Scntellmn with some black spots. Elytra 
gently rounded at the sides, a little longer than the abdomen, 
widely rounded at the apes; nerves a little paler than the disc. 
Abdomen black. Legs striped, spotted, and banded with black. 
In the female the crown is nearly twice as long in the middle as at 
the sides, the speckling on the elytra is confined to a little along 
the nerves, the other dark markings are much reduced, and the 
irons is brownish yellow, with a double black middle stripe and 
black or fuscous transverse lines. Length, 8—3} mm. 

Very abundant in grassy places. The male is easily 
recognised by its small size and dusky appearance, but 
the female is liable to be confounded with A. communis , 
from which it is best separated by its narrower, more 
pointed form, and the absence of milk-white spots on 
the elytra. 

8. Athysanus obsoletus , Kbm. 

Atkysanus obsoletus , Kirsehb., Atbys. Art., 7, 4; 

Ciead., 109, 50; Scott, Ent. Mo. Mag., xii., 97,7. 

A. sexpunctatus , J. Sahl., Not. Fenn., xii., 271, 8. 

A . piceus , Scott, Ent. Mo. Mag., xii., 97, 6 . 

Greyish yellow; crown with six black points plaeed in two oblique 
lines meeting in the apex. Crown in the male as long as half its 
basal width, two-thirds longer in the middle than at the sides; in 
the female a little longer than half its basal width, one-half longer 
in the middle than at the sides, its free sides gently arcuate, the 
angle obtuse; basal markings punctiform, close to the eyes; 
interocular line thickened and widely interrupted in the middle, 
most frequently represented by a pair of spots on the disc; inter- 
ocellar line thickened and interrupted in the middle, often broken 
up into four spots, and most frequently represented by a pair of 
spots on the apex; infraocellar line obsolete or wanting. Erons 
yellow, with black transverse lines. Pronotum three times (?) or 
nearly three times (^) as long as the crown. Elytra variable in 
length, in the prevalent form with scarcely any traces of black 
speckling along the whitish nerves. Abdomen in the male black, 
with the connexivum yellow; in the female yellow, with an 
acuminate black middle stripe on both upper and under sides; 
hind margin of the last ventral segment (?) concave, with a blunt 
triangular tooth in the middle. Legs striped and spotted with 
black; intermediate thighs with a black band before the apex. 
Length, 4J—&£ mm. 
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T ery abundant in damp grassy places. Of the same 
robust build as A. grisescens , but easily distinguished by 
the markings on the crown. The dark form ( A . piceus, 
Scott) has the frons black, with yellow transverse lines; 
the crown (by reason of the exaggeration and confluence 
of the normal markings) black, with a few yellow spots, 
or entirely black; and the pronotum, scutellum, and 
elytra lighter or darker pitch-brown, in the latter owing 
to the close black speckling, after the manner of 
A . obscurellus , male. 


9. Athysanus melanopsis , Hardy. 

Aphrodes melanopsis , Hardy, Trans. Tynes. Field Club, 
i., 427, B. 

Thamnotettix melanopsis , Scott, Ent. Mo. Mag., xii., 
28, 4. 

T. Scotti, Fieb., Cicad. d’Eur. ( Thamnotettix ), 66, 7. 

Brownish yellow; areas of the elytra often narrowly margined 
with fuscous or black. Crown one-half longer than half its basal 
width, one-half longer in the middle than at the sides, its free 
sides nearly straight, angle distinct but obtuse; basal markings 
large, horseshoe-shaped; interocular line interrupted, but scarcely 
thickened in the middle, often broken up into four spots, on the 
hinder half of the disk a pair of whitish stripes narrowly margined 
with fuscous reaching as far as the interooular line; interocellar 
line broken up into four spots; infraocellar line biarcnate, very 
distinct. Frons black, with a middle stripe and the transverse 
lines yellow. Pronotum a little longer than the crown, sometimes 
with four wide dark stripes. Scutellum yellow, generally without 
markings. Elytra in the male a little longer, in the female a httle 
shorter, than the abdomen, narrowly rounded at the apex, the 
areas frequently more or less distinctly ocellate, but very often 
without markings; nerves pale. Abdomen black; hind margins 
of the dorsal segments narrowly whitish behind. Last ventral 
segment (?) a little longer than the preceding, its hind margin 
simple, very feebly concave. Legs black, the knees and the outer 
side of the tibia for some distance from the base brownish yellow. 
Length, 8 mm. 

Widely distributed, but not very common. Easily 
distinguished by its small size and Deltocephaloid facies ; 
it forms, in fact, a connecting link between the genera 
Aihysams and Ddiocephakos, if we pass to the latter by 
way of JD. pvlicaris . 
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iii. Deltooephaltjs, Bum. (PI. in., fig. 18). 
Burmeistex, Gen. Ins., ii. (1888). 

Body oblong or elongate. Head with, the eyes as wide as the 
pronotum, pointed in front; crown flat or slightly convex, more or 
less angularly produced in front; frons at the apex three or four 
times as wide as the temples; cheeks generally subangularly 
dilated; temples linear; ocelli somewhat distant from the eyes. 
Side margins of pronotum short. Elytra usually subcoriaceous, 
with five subapical areas, generally shorter than the abdomen 
with very short apical areas, sometimes longer than the abdomen 
in consequence of the development of the membrane and appendix, 
and in that case the elytra overlap a little at the apex. Wings 
often very short. 


Table of Species. 


1 (86). Crown flat or slightly depressed. 

2 (86). Elytra without a black spot at the apex 

of the fourth subapical area. 

8 (10). Elytra green, greyish green, or yellow (dark 
margins to the areas exceptional in this 
group). 

4 (5). Corium opaque throughout; apical areas 
sometimes with dark hind margins 
6 (4). Corium never entirely opaque; elytra gene¬ 
rally transparent. 

6 (7). Frons with a wedge-shaped yellowish-white 

stripe reaching from the forehead to the 
dypeus . 

7 (6). Frons without a yellowish-white stripe. 

8 (9). Genital plates reaching nearly three times 

as far as the valve; hind margin of the 
last ventral segment in the female con¬ 
cave, with a deep acutangular notch in 
the middle.. .. 

9 (8). Genital plates reaching only twice as far as 

the valve; hind margin of the last ventral 
segment in the female nearly straight .. 

10 (8). Species lighter or darker brownish yellow 

or greyish or ochreous white. Serves 
frequently wholly or partly milk-white 
(dark margins to the areas of frequent 
occurrence in this group). 

11 (12). Clavus divided into several small areas .. 

12 (11). Clavus not divided into small areas. 

13 (80). genital plates not shorter than, the 

valve: $ ; hind margin of the last ventral 
segment toothed or notched or triangularly 
produced. 


1. abdominalis. 


2. striifrons. 


8. patcuellus. 


4. citrineUm. 


6, oceUaria. 
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14 (15). Front margin of crown with four or six 

equidistant black spots } or a blaok band 

bearing three or five pale spots .. .. 6. coromfer. 

15 (14). Crown not as above. 

16 (29). $; side lobes of pygofer more or less 

pointed, not connivent: $ ; hind margin 
of the last ventral segment without a tri¬ 
angular notch in the middle. 

17 (24). All or most of the areas of the elytra mar- 


gined with fuscous. 

18 (23). All the areas, including the basal one, 

margined with fuscous. 

19 (20). Nerves conoolorous.7. repletus. 

20 (19). Nerves white. 

21 (22). Fuscous margins of the areas regular .. 8. oculatus. 

22 (21). Fuscous margins of the areas irregular .. 9. picturatus. 

23 (18). Nearly all the areas, except the basal one, 

irregularly margined with fuscous •. 10. Flori. 


24 (17). The fuscous markings of the elytra either 

confined to a narrow border to the apical 
areas, and one or two spots on the oonum, 
or entirely wanting. 

25 (26). Outline of the hind margin of the last 

ventral segment in the female resembling 

an ogee arch .11. Linnet . 

26 (26), Not as above. 

27 (28). Hind margin of the last ventral segment 

in the female with an angular notch on 

each side.12. distinguendus. 

28 (27). Hind margin of the last ventral segment in 

the female feebly trisinuate .. .. 13. Falleni . 

29 (16), $; side lobes of pygofer wide, inflexed, and 

connivent: $; hind margin of the last 
ventral segment with a small triangular 
notch in the middle ..14. socialia. 

30 (13). genital plates very short, distinctly 

shorter than the valve: $>; hind margin 
of the last ventral segment simple, faintly 
concave or straight. 

81 (84). The three innermost apical areas not white. 

82 (83). Elytra with five or six distinct blaok spots. 

Inhabits coast-Bands .15. sdbuticola. 

83 (32). Elytra not spotted, the inner areas more 

or less bordered, sometimes entirely filled 
up with black or brown. Abundant every¬ 
where ,. ., .. ., 16 . striatue* 

84 (31). The costal and three innermost apical areas 

white . ..17. Normavi. 

35 (2). Elytra with a small black spot at the apex 

of the fourth subapical area .. .. 18. punctum. 

86 (1). Crown distinctly though slightly o on vex, 

87 (38). Elytra with two broad white bands .. 19. argue. 

38 (87). Elytra not banded with white. 
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39 (40). Membrane with two distinct black spots, one 

in the first and the other in the fourth 

apical area.20. costalis. 

40 (39). Membrane without black spots. 

41 (42). Front of crown with a black band bearing 

five white spots .21. coroniceps. 

42 (41). Crown not as above. 

43 (44). Crown with two round black spots.. .. 22. maculieeps . 

44 (43). Crown without round black spots .. .. 23. pulicam . 


1 . Deltocephalus abdominalis , Fab. 

Cercopis abdominalis , Fab., Sys. Rhyn., 98, 61. 

Cicada bicolor, Fieb., Ent. Sys., iv., 40, 55. 

C. abdominalis , Fall., Hem. Suec., ii., 81,10; Zett., 
Ins. Lapp., 290, 6. 

C . balteata , Zett., Ins. Lapp., 290, 8. 

Jassus abdominalis , Germ., Faun. Ins. Eur., xvii., 
t. 19; H.-Scff., Dents. Ins., 125, 4; Thoms., 
Opusc., Ent., i., 66, 45. 

Aphrodes juvenca , Hardy, Trans. Tynes. Field Club, 
i., 425, 2 (pars.). 

Deltocephalus abdominalis , Flor, Rhyn. Liv., ii., 249, 9; 
Marsh., Ent. Mo. Mag., ii., 265, 9; Kirschb., 
Cicad., 129, 89; Fieb., Syn. Eur. Delt., 15, 40, 
fig. 40; J. Sahl., Not. Fenn., xii., 828, 21; Scott, 
Ent. Mo. Mag., xii., 242, 6. 

Upper side greenish yellow or greyish green; hind margins of 
the apical areas frequently fuscous. Crown distinctly shorter than 
its width at the base, nearly twice as long in the middle as at the 
sides, the free sides straight, angle blunt. Frons black, with yellow 
transverse lines; apical half sometimes yellow, with a double black 
middle stripe. Pronotum about one-third shorter than the crown, 
Elytra coriaceous, as long as or a little longer than the abdomen, 
widely rounded at the apex; membrane and the apices of the 
subapical areas whitish, subpellucid; nerves yellow. Legs yellow, 
striped, spotted, and banded with black; hind tarsi black, yellow 
at the base. £; abdomen black; genital plates separately rounded 
at the apex, their outer margin angularly excised on the apical 
third, their inner margin about one and a half times as long as the 
valve; pygofer reaching beyond the plates. $; abdomen above 
black, below yellow spotted with black; last ventral segment 
black, sides and hind margin more or less widely yellow, the latter 
with a longitudinally striate depression on each side and a pair of 
triangular teeth in the middle. Length, 4—4£ mm. 
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Not uncommon. Fieber’s figure of the male genitalia 
seen from below, is not characteristic. J. Sahlberg 
speaks of red or reddish varieties of this species, but I 
have not seen British specimens of these. 

2. Dcltocephalus striipons , Kbra. 

Dcltocephalus striifrons , Kirschb., Ciead., 189, 12; 
J. Sahl., Not. Fenn., xii., 827, 20; Ferrari, 
Cicad. agri. Ligust. 72, 20, and 74, 154. 

D. Mulsanti, Fieb., Syn. Eur. Delto., 16, 45, fig. 44; 
Scott, Ent. Mo. Mag., xii., 240, 2. 

D. longicaput, Scott, Ent. Mo. Mag., xii., sec. spec. typ. 

Oblong. Upper side bright yellow; three narrow stripes on the 
crown, five on the pronotum, and the basal holf of the costa, 
white; a pair of short black lines on the apex of the crown. 
Crown in the male as long, in the female one-fourth longer, than 
its width at the base, about one-third longer in the middle than at 
the sides, the free sides nearly straight, angle pointed. Frans 
black, with whitish transverse lines, its central space occupied by 
a large whitish-yellow triangle, of the same width at the base as 
the clypeus, and reaching thence to the forehead; infraocellar line 
broad, gently curved, and very well-defined, interrupted in the 
middle, and joined to the two short lines on the apex of the orown 
which represent the interoeellar line. Pronotum about one-third 
shorter than crown. Elytra about as long as the abdomen, 
coriaceous on the basal half, afterwards subpellucid; nerves 
whitish. Legs yellow, striped, banded, and spotted with black. 
3 ; abdomen black, sides and apex yellow; genital plates yellow, 
reaching as far as the pygofer, separately rounded at the apex, 
their inner margin at least two and a half times els long as the 
valve, each one bearing a longitudinal impressed line, which is 
subparallel with the outer margin. $; abdomen above yellow; a 
few of the basal segments black in the middle; undor side yellow, 
with a wide black middle stripe, or entirely black; last ventral 
segment yellow, its hind margin semicircularly concave, with a 
deep narrow black-bordered angular notch in the middle. Length, 

—8} mm. 

Not common. Amongst Ononis on the south coast. 
According to Reuter it is found on Trifolium. 
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8. Deltocephalus pascuellus, Fall. 

Cicada pascuella, Fallen, Hem. Suec., ii., 82,11. 

Jassus pascuellus , Thoms., Opuse. Ent, i., 70, 54. 

Deltocephalus pascuelhs, Flor, Bhyn. Liv., ii., 251,10; 
Marsh., Ent. Mo. Mag., ii., 267, 11; Kirschb., 
Oicad., 188,108; Fieb., Syn. Eur. Delto., 16,44, 
fig. 46; J. Bahl., Not. Fenn., xii., 825,18; Scott, 
Ent. Mo. Mag., xii., 244, 9. 

D. luteolus , Kirschb., Cicad., 188,109. 

D.fuscosignatus , Dahl., Yet. Ak. Hand!., 1850,195. 

D. Minki , Fieb., Syn. Enr. Delto., 17, 46, fig. 45; 
Scott, Ent. Mo. Mag., xii., 248, 8; Ferrari, 
Cicad. agri. Lignst., 72, 21. 

Elongate. Upper side pale yellow; apical areas and those 
adjoining frequently margined with fascous; costa yellowish 
white; interoeellar line represented by two or four black or fnBcoufl 
spots. Crown in the male as long, in the female a little longer, 
than its width at the base, about one-tbird longer in the middle 
than at the sides, free sides distinctly arcuate, angle blunt. Erons 
black or brown, with a few curved transverse whitish lines down 
each side; infraooellar line represented by a black V near the 
middle of the forehead, the ends of which sometimes merge into 
the ground colour of the from Pronotum very little shorter than 
the crown. Elytra suhpelluoid, a little longer than the abdomen 
in the male, a little shorter in the female, widely rounded at the 
apex; nerves yellow. Legs pale yellow, striped, spotted, and 
banded with black. ; abdomen black, sideB and apex yellow; 
genital plates yellow, basal half black, long, triangular, separately 
rounded at the apex, their inner margin rather more than twice as 
long as the valve; on the basal two-thirds of each a longitudinal 
impressed line. $; abdomen coloured as in D. striifrom ; hind 
margin of the last ventral segment gently concave, with a deep 
angular notch in the middle. Length, 8—8^ mm. 

Very common amongst grasses in damp placeB. 
Judging from a type received from Dr. Puton, this is 
dearly D . Minki, Fieb., and if we imagine the processes 
of the lower margins of the male pygofer to be half 
sagittate at the apex instead of simple, Fieber’s figure 
(I. c., fig. 46, e) would well represent that portion of our 
insect. I have taken both sexes on July 2nd, and 
immature examples and nymphs as late as Sept. 30th. 
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4. Deltocephalus citrinellus, Kbm. 

Deltocephalus citrinellust Kirschb., Cicad., 184, 100; 
J. Sahl., Not. Form., xii., 884, 25. 

Jassus cephalotes , H.-Scff., Deuts. Ins., 125, 6. 

Deltocephalus cephalotes , Ferrari, Cicad. agri. Ligust., 
72,19. 

D . assimilis , Fieb., Syn. Enr. Delto., 16, 48, fig. 41; 
Scott, Ent. Mo. Mag., xii., 248, 7. 

D. brachynotus , Fieb., Z. c., 19, 55, fig. 55. 

Oblong-ovate. Upper fore parts greenish yellow, elytra pale 
greyish green, breast black. Crown subequal in length to its 
width at the base, nearly twice as long in the middle as at the 
sides, free sides nearly straight, angle blunt; interoceHar line 
when present fuscous. Frons pale brown, with a middle stripe 
and the usual side lines yellow. Pronotum about one-third shorter 
than the crown. Elytra whitish hyaline at the apex, a little 
longer than the abdomen, costa rounded, apex widely rounded; 
nerves stout, yellow, inner apical areas and those adjoining some¬ 
times narrowly margined with fuscous, Legs yellow, striped and 
spotted with black. <?; abdomen black; genital plates very 
small, separately rounded, scarcly half as long as the trapeziform 
valve. $; abdomen black, with the sides more or less widely 
yellow; last ventral segment yellow at the sides or entirely yellow, 
its hind margin nearly straight. Length, 2J—8£ mm. 

Moderately common amongst grasses in damp places. 

5. Deltocephalus ocellaris , Fall. 

Cicada ocellaris , Fall., Hem. Sueo., ii., 38, 13; Zett., 
Ins. Lapp., 291, 11. 

Jassus ocellatus , H.-Scff., Dents. Ins., 129,11; Germ., 
Faun. Ins. Eur., xvii., 18. 

Deltocephdus ocellaris , Flor, Rhyn. Liv., ii., 287, 8 ; 
Marsh., Ent. Mo. Mag., ii., 228, 2; Kirschb., 
Cicad., 141,115; Thoms., Opnsc. Ent., i., 72, 59; 
Fieb., Syn. Eur. Delto., 5, 9, fig. 9; J. Sahl., 
Not. Fenn., xii., 310, 7 ; Scott, Ent. Mo. Mag., 
xii., 275, 16 ; Ferrari, Cicad. agri. Ligust., 70, 4. 

Crown yellowish white with fulvous spots, in the male as long, 
in the female a little longer, than its basal width, about three- 
fourths longer in the middle than at the sides, free sides feebly 
arcuate, angle blunt. Frons blackish brown, sometimes with a 
large yellow patch on the apical half; side lines short, whitish. 
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Pronotom one-third or less shorter than the crown, fulvous, with 
three or five narrow yellowish white stripes. Scutellum yellowish 
white, with fulvous spots. Elytra dirty yellow, obliquely sub- 
truncate at the apex; nerves white, the transverse ones and those 
at the base and apex of the first subapical area dilated; clavus 
divided into several small areas, which, together with those of the 
corium and membrane, are margined with black. Abdomen black, 
yellow at the apex. Legs: thighs black, yellow at the apex; tibiae 
yellow with black points, hind pair widely black on the inner side, 
d'; elytra somewhat longer than the abdomen; genital plates 
elongate, triangular, reflexed, subnavicular, with a common 
narrow oval impression at the apex. $ ; elytra shorter than the 
abdomen; hind margin of the last ventral segment with a 
Btrong triangular, sometimes bifid, tooth in the middle. Length, 
8—8i mm. 

Very abundant amongst grasses. 

6. Deltocephalus coronifer , Marsh. 

Deltocephalus coronifer , Marsh., Ent. Mo. Mag., ii., 
265, 8. 

TJiamnotettix coronifer , Scott, Ent. Mo. Mag., xii., 
24, 8; Ferrari, Cicad. agri. Ligust., 51,11, and 
54, 122; Fieb., Cicad. d’Eur. ( Tkmnotettix ), 
69, 9. 

Brownish yellow. Crown distinctly longer than the pronotum, 
about twice as long in the middle as at the sides, nearly as long 
as its basal width; infiaocellar line complete, biarcuate, and 
combining with the interocellar line to form a black band bearing 
three or five pale spots; cheeks black, with a few pale spots; 
irons pale, with a few black transverse lines. Elytra about as long 
as the abdomen, the areas margined with fuscous feebly at the 
base, more strongly towards the apex; a blackish spot in the base 
of the third subapical area; nerves white, those at the base and 
apex of the first subapical area not thickened; one transverse 
nerve. Basal half of the abdomen blackish. Legs pale, distinctly 
spotted with black. Length, 8 mm. 

Amongst grass beneath furze-bushes at Esher, in 
September. The above description is taken from the 
Rev. T. A. Marshall’s original examples. I have seen 
no recent specimens. 
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7. Deltocephalus repletus , Fieb. 

Deltocephalus repletus , Fieb., Syn. Eur. Delto., 8, 20, 
fig. 20; Scott, Ent. Mo. Mag., xviii., 66; Ferrari, 
Oicad. agri. Ligust., 70, 9. 

Narrow, parallel-sided. Crown one-third longer than its basal 
width, twice as long in the middle as at the sides, free sides feebly 
arcuate, angle pointed; yellow-brown becoming whitish in front, 
four spots representing the interocellar line and two on the disk 
fuscous or blackish. Frons blackish brown, the side lines and 
sometimes a middle stripe on the lower half yellowish. Pronotum 
one-third shorter than the crown, yellow-brown, with three or five 
more or less distinct linear white stripes, sometimes with a blackish 
spot on each side. Elytra yellow-brown, much longer than the 
abdomen, the membrane well-developed, all the areas regularly 
margined with fuscous; nerves concolorous, the dilated ones at 
the base and apex of the first suhapical area and the apices of 
those in the clavus scarcely whitish. Abdomen black, upper side 
more or less widely yellow at the apex. Legs brownish yellow, 
striped, spotted, and banded with black. 

Scarce. Forres ( Norman ); I have taken it singly in 
three localities in Norfolk. 

8. Deltocephalus oculatus , J. Sahl. 

Deltocephalus oculatus , J. Sahl., Not. Fenn., xii., 308, 
6; Scott, Ent. Mo. Mag., xii, 274, 15. 

Narrow, parallel-sided; eyes large and prominent. Upper side 
yellowish; a short oblique line on each side of the apex of the 
crown, the hind part of the disc of the pronotum, some markings 
on the scutellum, and wide margins to the areas of the elytra, 
fuscous. Grown strongly angularlyproduced, nearly twice as long 
in the middle as at the sides. Eyes one-fifth longer than half the 
front margin of the crown. Frons blackish brown, with very 
short pale side-lines; dypeus yellow, with a fuscous middle 
Btripe. Pronotum somewhat shorter than the crown. Elytra 
shining, somewhat longer than the abdomen, elongate, parallel- 
sided, obtusely rounded at the apex, the strongly thickened nerves 
and two spots on the suture white; all the areas widely margined 
with fuscous. Abdomen black, its sides and the margins of the 
segments yellow. Legs yellow, spotted and striped with fuscous. 
Length, 81 mm. 

TRANS. ENT* SOO. IiOND. 1888.— PART X. (MARCH) E 
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Bare. One or two examples in Scott’s collection, 
labelled by J, Salilberg. Evidently closely allied to tbe 
preceding form, from which it is mainly distinguished 
by its white nerves. 

9. Deltocephalus picturatus , Fieb. 

Deltocephalus picturatus , Fieb., Syn. Eur. Delto., 9 , 
28, fig. 28; Ferrari, Cicad. agri Ligust., 71, 11, 
and 78, 151. 

Narrow, parallel-sided. Crown one-third longer than its basal 
width, twice as long in the middle as at the sides, free sides nearly 
stieight, angle pointed; white, with large blotches of Jpale’rust- 
brown, the interocellar line broken np into four blackish lines. 
Frons blackish brown, the apex narrowly, a fine linear middle 
stripe on the lower half, and the side-lines, whitish. Pronotum 
about one-third shorter than the crown, pale brown, with three or 
five linear white stripes, and sometimes a blaokiBh spot on each 
side. Elytra yellow-brown, much longer than the abdomen, the 
membrane well-developed, all the areas strongly and irregularly 
margined with fascous, the basal one filled up*with that colour; 
nerves milk-white, strongly and irregularly dilated; the soutellar 
margin and two roundish spots at the apices of the nerves of the 
clavue white. Abdomen black, upper side yellow at the apex. 
Legs greyish yellow, striped, banded, and spotted with black. 
Length, 8—S£ mm. 

Scarce. Pitlochry, Perthshire; Dunston Common, 
near Norwich. 

10. Deltocephalus Flon , Fieb. 

Deltocephalus Flori , Fieb., Syn, Eur. Delto., 10, 25, 
fig. 25; Scott, Ent. Mo. Mag., xviii., 67; Ferrari, 
Cicad. agri Ligust. 71, 12. 

Crown a little longer than its basal width, about twice as long 
in the middle as at the sides, free sides nearly straight, angle 
pointed; white, with some large rust-yellow blotches occupying 
almost all the disc. Frons blackish brown, a linear middle stripe 
on the lower half, the apex narrowly and the subclavate side-lines 
whitiBh. Pronotum one-third or more shoiter than the crown, 
rust-yellow, with five linear white stripes. Elytra brownish 
yellow, subequal in length to the abdomen, widely rounded at the 
apex; membrane well-developed; areas with the exception, 
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generally, of the costal, subcostal, and basal, feebly and irregu¬ 
larly margined with fuscous; nerves milk-white, the transverse 
ones, the apices of those in the clavus, and those at the base and 
apes of the first subapical area much dilated. Abdomen black, 
upper side more or less widely yellow at the apex. Legs greyish 
yellow, banded, striped, and spotted with black. Length, 8 mm. 

Amongst long grass in woods, &e.; not very common. 

11. Deltocephalus Linnei, Fieb. 

Deltocephalus Linnei , Fieb., Syn. Eur. Delto., 14, 85, 
fig. 85. 

D. I-albim , Scott, Ent. Mo. Mag., xviii., 187 (orig.). 

Crown a little longer than its basal width, nearly twice as long 
in the middle as at the sides, free sides feebly arcuate, angle 
pointed; yellowish white, with some rust-yellow blotches. Fiona 
black, ita lower half and the usual transverse side-lines yellow. 
Pronotum about one-third shorter than the crown, rust-yellow, 
with five more or less distinct linear white stripeB. Elytra pale 
brownish yellow, as long or longer than the abdomen, some of the 
areas, especially on the apical half, narrowly margined with 
fuscous; nerves milk-white, the first transverse nerve much 
thickened. Legs yellow, striped, spotted, and banded with black. 
3 ; pygofer reaching a little beyond the genital plates, the inner 
margin of the latter about twice as long as the valve. £; abdo¬ 
men black, apical half yellow, outline of the hind margin of the 
last ventral segment resembling an ogee arch. Length, 4—4^mm. 

Bare. Near Hastings. 

12. Deltocephalus distinguendus , Elor. 

Deltocephalus distinguendm, Flor, Rhyn. Liv,, ii., 240; 
Fieb., Syn. Ear. Delto., 9, 21, fig. 21; Scott, 
Ent. Mo. Mag., xviii., 67; Ferrari, Oicad. agri 
Lignst., 70, 10. 

D. pseudocellaris, Flor, l c., 547; Thoms., Opuso. 
Ent., i., 78, 61; J. Sahl., Not. Fenn., xii., 
814,10. 

D. propinquus, Edwards, Ent. Mo. Mag., xx. f 208 
(nec Fieb.). 

Crown a little longer than its basal width, twice as long in the 
middle as at the sides, free sides straight, angle pointed; yellow, 
sometimes with two brown patches on the disc; intexooellar line 
represented by a point at each ocellus, and a pair of short oblique 

E 2 
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lines on the apex of the crown. Pronotum little more than hall 
as long as the crown, yellow, with three or five more or less 
distinct linear white stripes. Scutellum yellow. Elytra greyish 
yellow, as long or a little longer than the abdomen, snhtruncate at 
the apex, their hind margin, the apical half of the costa, and some 
of the areas narrowly margined with fuscous or black; nerves 
white, hut, with the exception of the dilated ones at the base and 
apex of the first sub apical area, not conspicuously milk-white. 
Abdomen black, more or less widely yellow at the apex. Legs 
yellow, with black points and linear stripes and bands. ; genital 
valve short, triangular, one-half longer than the last ventral 
segment; plates reflexed, elongate-triangular, three times as long 
as the valve, outer margins sinuate, apices separately rounded; 
side lobes of the pygofer much shorter than the plates, and some¬ 
what shorter than the anal tube, in the middle of the lower 
margin a strong tooth. $; last ventral segment twice as long as 
the preceding, -with an angular notch on each side, middle lobe 
wide, subtrapeziform, side lobes triangular, shorter than the 
middle one. Length, 2|—8 mm . 

With the exception, perhaps, of D. striatus , this is the 
commonest species of the genns with ns. The notches 
in each side of the hind margin of the last^ ventral 
segment of the female are subject to much variation in 
degree, and in those examples where they are least 
developed the hind margin appears to bear two small 
triangular teeth, which are about equidistant from the 
sides and from each other. 

IB. Deltocepkalus Falleni , Eieb. 

Deltocephalus Falleni , Fieb., Syn. Eur. Delto., 10, 24, 
fig. 24; J. Sahl., Not. Fenn., xii., 315, 11; 
Scott, Ent. Mo. Mag., xii., 271,11. 

Scarcely* distinguishable from the preceding, except by the 
characters of the genitalia. genital plates reflexed, three 
times as long as the valve, sinuate on their outer margin, and 
obtusely rounded at the apex; side lobes of pygofer scarcely 
shorter than the anal tube, but somewhat shorter than the plates, 
a small incurved tooth at the apex, and a strong tooth in the 
middle of the lower margin, £; last ventral segment nearly 
twice as long as the preceding, its hind margin feebly insinuate, 
the intermediate sinus wider and not so deep as the lateral ones, 
the lateral angles somewhat obtuse. Length, 2^—8 mm. 
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Widely distributed, but not common. There seems to 
be room for considerable doubt whether this species is 
really distinct from the preceding. 

14. Deltocephalus socialisy Flor. 

Deltocephalus socialis, Flor, Rhyn. Liv., ii., 242, 5; 
Marsh., Ent. Mo. Mag., ii., 250, 4; Kirschb., 
Oicad., 143, 118; Fieb., Syn. Eur. Delto., 5, 8, 
fig. 8; J. Sahl., Not. Fenn., xii., 312, 8; Scott, 
Ent. Mo. Mag., xii., 273, 14; Ferrari, Cicad. 
agri Ligust., 69, 3. 

D. quadrivittatus , Marsh., Z. c., 221, 1. 

Jas8its socialis, Thoms, Opusc. Ent., i., 73, 60. 

Crown a little longer than its basal width, nearly twice as long 
in the middle as at the sides, free side very feebly arcuate, angle 
blunt; white, with rust-yellow blotches; interocellar line repre¬ 
sented by a point near each ocellus, and a pair of triangular black 
spots on the apes. Frons brown, the side-lines, a middle stripe on 
the lower half, and the apex, yellow. Pronotum one-third to one- 
half shorter than the crown, pale brown, with five linear white 
stripes. Elytra dirty yellow, shorter than the abdomen, widely 
rounded at the apex; nerves white, but not anywhere dilated, the 
areas, especially towards the apex, faintly margined with fuscous. 
Abdomen above yellow, its basal half, a linear stripe down each 
side, and some traces of a double line down the middle, black; 
upper side of the pygofer in the male with a large roundish black 
spot on each side. Legs yellow, with black points and narrow 
black bands and stripes. $; genital plates rather more than twice 
as long as the valve, yellow, each bearing a large black patch at 
its separately rounded apex; lateral lobes of the pygofer indexed, 
connivent. $; hind margin of the last ventral segment rather 
strongly concave, with a small angular black-bordered notch in 
the middle, not reaohing half the length of the segment. Length, 
2$—8 mm. 

Widely distributed, but local. In the macropterous 
form all the areas of the elytra are more or less broadly 
margined with black. 

15. Deltocephalus sabulicola , Curt. 

Aphrodes sabulicola. Curt., Brit. Ent., p. and pi. 633. 

Deltocephalus sabulicola , Marsh., Ent. Mo. Mag., ii., 
251, 7; Fieb., Syn. Eur. Belt., 12, 29, fig. 29; 
Scott, Ent. Mo. Mag., xii., 272,12. 

D, arenicola , J. Sahl., Not. Fenn., xii., 843, 82. 
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Crown distinctly shorter than its basal width, about one-half 
longer in the middle than at the Bides, free sides feebly arcuate, 
angle blunt; yellowish white, the markings when present rust- 
brown, ill-defined, and frequently coalescent. Frons pale brown, 
the lower half and the side-lines yellowish white. Pronotum a 
little shorter than the crown, pale brown, with three or five linear 
white stripes. Elytra much longer than the abdomen, greyish 
yellow, with a few isolated black spots, of which the following are 
the most constant, viz., one on the basal third of the clavus next 
the claval Buture, one at the base of the supra-brachial area, and 
one at the apex of the third subapical area, inner margin of the 
clavus, except the basal third, narrowly black, and the third apical 
area more or less filled up with the same colour; nerves milk- 
white, the transverse ones dilated. Abdomen black, sides and 
apex more or less widely yellow. Legs greyish yellow, with a 
few black points. Genitalia very similar to those of the next 
species. Length, 4 mm. 

Very oommon on coast-sands. 


16. Deltocephalus striatas , Lin. 

Cicada striata , Lin., Faun. Suec., ed. ii., 241, 887; 
Schrank, Enum. Ins. Aust., 256, 492; Fab., 
Sys. Khyn., 77, 74; Fall., Hem. Suec., ii., 85,17; 
Zett., Ins. Lapp., 291, 18. 

Jassus striatus , IL-Scff., Deuts. Ins., 180,10; Thoms., 
Opusc. Ent.j i., 70, 53. 

J . strigatus , Germ., Mag. d’Ent., iv., 92, 83. 

Deltocephalus striatus t Flor, Eliyn. Liv., ii., 259, 14; 
Marsh., Ent. Mo. Mag., ii., 250, 5; Kirschh., 
Cicad., 182, 96; Fieb., Syn. Eur. Deli, 18, 82, 
fig. 82; J. Sahl., Not. Fenn., xii., 889, 28 ; 
Scott, Ent. Mo. Mag., xii., 272, 18; Ferrari, 
Cicad. agri Ligust., 71, 16, and 74, 153. 

Crown and pronotum as in _D. sabulicola. Frons brown, the 
apex narrowly, a linear middle stripe, and the side-lines, whitish. 
Elytra greyish yellow, much longer than the abdomen, the areas 
of the inner half more or less \tinctly margined with fosoous, 
the third apical area frequent*/filled up with the same colour; 
nerves white, the transverse ones not conspicuously dilated. 
Abdomen black, sometimes yellow at the sides and apex. Legs 
greyish yellow, with some black points; hind tibiae narrowly 
striped with black. <?; genital plates very small and short, 
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separately pointed, less than half as long as the trapeziform 
genital valve, $; hind margin of the last ventral segment simple, 
.eebly concave. Lengih, 8£—3£ mm. 

Very abundant amongst grasses, in a variety of 
situations. Varieties in which the inner areaB of the 
elytra are entirely filled up with black are not un¬ 
common. The salt-marsh form is smaller, with the 
elytra scarcely as long as the abdomen, and hardly any 
traces of dark margins to the areas. 

17. Deltocephalus Normani, Scott. 

Deltocephalus Normani, Scott, Enfe. Mo. Mag., xviii., 
105. 

. Closely allied to D. striatas t to the pale forms of whioh it 
bears a very great resemblance. Upper side very pale yellow- 
brown, a stripe down the middle of the crown and pronotum, and 
the costal and three innermost apical areas, white. Elytra as long 
as the abdomen. The genital valve and plateB are like those of 
Z>. striatus , save that the apices of the latter in the original 
example are a trifle more obliqne within. ?; elytra shorter than 
the abdomen; nerves of the davus dark brown. Length, 
8—mm. 

“ High heathery land in Morayshire ” (one male, two 
females). The shape of the last ventral segment in the 
female is undescribed, and I have not been able to 
examine a specimen of that sex. The insect is probably 
one of the many forms of D . striatus. 

18. Deltocephalus punctum, Flor. 

Deltocephalus punctum , Flor, Ehyn. Liv., ii., 247, 8; 
Marsh., Ent. Mo. Mag., ii., 251, 6; Kirsohb., 
Cicad., 146, 25; J. SabL, Not. Fenn,, xii., 820, 
14; Scott, Ent. Mo. Mag., xii., 271,10. 

D. costalis , Fieb., Syn. Eur. Delt., 4, 4, fig. 4, 

Crown almost one-third longer than its basal width, nearly twice 
as long in the middle as at the sides, free sides straight, angle 
pointed; yellowish grey with three linear white stripes, interocellar 
line represented by a very fine fuscous line on each side of the 
apex. Erons yellowish grey, the interstices of the white side-lines 
brown, Pronotum about one-half as long as the crown, yellowish 
grey, with five linear white stripes. Elytra whitish hyaline, 
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shorter than the abdomen, apical areas short, narrowly margined 
with fnsoons, in the apes of the fourth snbapieal area a black or 
fnscous spot, nerves white, not anywhere dilated. Abdomen 
greyish yellow, npper side near the base and the chief part of the 
under side black; npper side of the pygofer in the female with a 
rounded black spot on each side of the base. Legs greyish yellow, 
with a few black points. Length, 2 £— 2J mm. 

Not uncommon amongst fine grasses in dry situations. 
The macropterous form has the elytra longer than the 
abdomen, with ample membrane and the hind margin 
of the apical areas broadly fuscous. 


19. Deltocephalus Argus, Marsh. 

Deltocephalus Argus , Marsh., Ent. Mo. Mag., iL, 228, 
3; Eieb., Syn. Eur. Delt., 7, 17, fig. 17 ; Scott, 
Ent. Mo. Mag., xii., 276, 18. 

Upper side brownish yellow; elytra with two broad whita bands, 
one before and the other behind the middle; base of the supra- 
brachial area filled up with black. Crown sub equal in length to 
its basal width, nearly twice as long in the middle as at the sides, 
free sides distinctly arcuate, angle blunt; basal markings sub- 
annular, interoeular line represented by a point near each eye and 
two short lines placed end to end on the disc, interocdlar line 
broken up into four spots, infraocellar line biarcnate, distinct. 
Erons black, with yellowish side lines, sometimes with a middle 
stripe on the lower half, and the apex yellowish. Pronotum 
slightly longer than the crown, yellow-brown, with three or five 
linear whitish stripes. Scutellum whitish, with some dusky 
markings at the base. Elytra longer than the abdomen, feebly 
rounded at the sides, nerves white, areas generally narrowly mar¬ 
gined with fuscous. Abdomen black. Legs pale, banded, striped, 
and spotted with black. genital valve very small and 
short, almost semicircular, not half so long as the separately 
rounded plates, which scarcely reach half so far as the pygofer. 
$; hind margin of the laBt ventral segment simple, almost semi- 
crrcularly concave. Length, 3—3£ mm. 

Amongst grasses; widely distributed, but rare. 
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20. Deltocephalus costalis, Fall. 

Cicada costalis, Fall., Hem. Suec., ii.^ 82, 12. 

Jassus costalis, Thoms, Opusc. Ent., i., 69, 52. 

Deltocephalus bipunctipennis, Boh., Sv. Ak. Handl., 
1845, 261,51; Fieb., Syn. Eur. Deli, 8,1, fig. 1; 
J. Sakl., Not. Fenn. c xii., 848, 85. 

Elongate; upper side white, elytra towards the apex pale 
reddish brown, a deep black roundish spot in the first and fourth 
apical areas. Crown without markings, sub equal in length to its 
basal width, about one-tliiid longer in the middle than at the 
sides, free sides strongly arcuate, angle blunt. Face, breast, and 
legs white, the latter with some black points. Pronotum as long 
as the crown. Elytra parallel-sided, longer than the abdomen, the 
apex subtruncate; nerves white. Abdomen yellow, more or less 
marked with black in the middle towards the base both above and 
below. <?; genital plates at least three timeB as long as the 
valve, with a large common roundish blaok spot in the middle. 
$; hind margin of the last ventral segment nearly straight, 
with an angular black-bordered notch in the middle. Length, 
8—3£ mm. 

Marshes, Banworth, Sep* 80th, 1886. This is its 
first record as a British p ^cies. 

21. Deltoceph dus coroniceps , Kirschb. 

Deltocephalus coroniceps , Firschb., Cicad., 126, 84. 

Thamnotettix coroniceps, Fieb., Cicad. d’Eur. ( Thamno - 
tettix), 70, 10. 

Upper side dirty greyish yellow, with some ill-defined 
whitish markings on the crown, pronotum, and scutellum; fore¬ 
head and temples with a black band bearing about nine equidistant 
whitish spots, of which each ocellus forms one; frons with a few 
irregular blackish transverse curved lines. Crown a trifle shorter 
than its basal width, one-half longer in the middle than at the 
Bides, free sides feebly arcuate, angle blunt. Pronotum subequal 
in length to the crown. Elytra longer than the abdomen; mem¬ 
brane ample; nerves whitish, feebly and irregularly margined 
with fusoous. Abdomen pale, with black markings. Genital 
valve very widely rounded, about half as long as the preceding 
segment; plates large and wide, their joint outline almost semi¬ 
circular, and their inner margin rather more than twice as long as 
the valve. Length, mm. 
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Coxford Heath, Norfolk; one example, August, 1887. 
This insect is clearly a Deltocephalus of the argus group; 
it has nothing in common with D. coronifery Marsh., 
next to which it is placed by Fieber in the genus 
Thamnotettix, except the pattern on the forehead. 

22. Deltocephalus maculiceps } Boh. 

Deltocephalus maculicepsy Boh., Sv. Ak. Hand!., 1847, 
25, 2; Marsh., Ent. Mo. Mag., ii., 267, 12; 
Kirschb., Cicad., 124, 80; Eieb., Syn. Eur. 
Belt., 18, 50, fig. 68; J. Sahl., Not. Eenn., xii., 
850, 37 ; Scott, Ent. Mo. Mag, xii., 241, 4. 

Jassus maculicepsy Thoms., Opusc. Ent., i., 74, 68. 

Oblong-ovate; upper side dirty greyish yellow, crown with two 
large roundish black spots in front. Crown as long or shorter 
than its basal width, about one-third longer in the middle than at 
the sides, free sideB distinctly arcuate, angle very blunt. Prone 
blackish, with the upper part and the side-lines pale. Pronotum 
distinctly, sometimes almost one-third, shorter than the crown. 
Elytra subpellucid, rounded at the sides. Abdomen black, upper 
side at the apex more or less widely yellow in the female. Legs 
pale, base of the thighs marked with black, bind tibi© black, 
except at the base. $; genital plates about three times as long 
as the valve, their outline paraboloid; elytra much longer than 
the abdomen. $ ; last ventral segment black, with a subquadrate 
greyish yellow spot in the middle of its hind margin, or greyish 
yellow with a pair of wide black stripes converging towards the 
base; the outline of its hind margin forms two large rounded lobes, 
separated by a Bhort straight line. Length, 2} mm. 

Not common; my specimens were taken amongst low 
plantB on the more bare parts of a wet heath near 
Norwich. In highly-coloured examples the costa and 
inner margin of the elytra are narrowly black, the 
nerves are brown, and the interocellar line is represented 
by a pair of black points on the apex of the crown. 

23. Deltocephalus pulicaris s Pall. 

Cicada pulicaris, Pall., Hem. Suec., ii., 34, 15; Zett., 
Ins. Lapp., 29X, 12. 

Jassus pulicaris, H.-Scff., Dents. Ins., 127,4; Thoms., 
Opusc. Ent, i. # 74, 64. 



British Homoptera-Cicadinau 


59 


Deltocephalus pulicaris , Flor, Rhyn. Liv., ii., 266, 18; 
Marsh., Ent. Mo. Mag., ii., 268, 18; Kirschb., 
Cicad., 124, 79; J. Sahl., Not. Fenn., xii., 851, 
38; Scott, Ent. Mo. Mag., xii., 275,17; Ferrari, 
Cicad. agri Ligust., 71, 18 and 73,152. 

D. pulicarius , Fieb., Syn. Enr. Belt., 11, 27, fig. 27. 

Oblong-ovate; upper side pale brown, under side and legs black, 
knees and. front tibiae brownish yellow. Crown in the male as long 
as, in the female shorter than, its basal width, twice as long in the 
middle as at the Bides, free sides strongly arcuate, angle very 
blunt; brownish yellow, variously spotted with fuscouB or black, or 
entirely brownish yellow; in well-marked examples the basal 
markings are present, the interooular line is represented hy a pair 
of black spots on the disc, the interooellar line by two or four 
black spots, and the infraocellar line is biarouate. Erons black, 
with or without a few brownish yellow transverse lines. Pronotum 
one-third or more shorter than the crown, frequently blaokish on 
the hinder half. Elytra about two-thirds as long as the abdomen, 
widely rounded behind, apical areas extremely short, supra- 
brachial area and those adjoining filled up or at least margined 
with fuscous; not unfrequently the costa is dark fuscous, and all 
the areas except the costal are filled up with that oolour; nerves 
pale, the transverse ones white. ^ 5 abdomen blaok, hind margin 
of the genital valve white, genital plates about three times as long 
as the valve, their outer margin slightly sinuate just before the 
apex. $; abdomen black, hind margin of the last dorsal segment 
white, hind margin of the last ventral segment forming three 
rounded lobes, of which the middle one is less than half as large 
as either of the others. Length, 2—2} mm. 

Very common amongst grasses in damp places. 

iv. Alltgus, Fieb . (PL III., fig. 21). 

Fieber, Cicad. d'Eur., part i., 128 (1876). 

Body oblong, widest across the middle. Crown somewhat 
convex, with the eyes as wide as the pronotum, evenly rounded in 
firont,^ not or soarcely longer in the middle than at the Bides. Side 
margins of pronotum sharp, of moderate length, hinder angles 
obliquely truncate. Elytra convolute at the apex, much longer 
than the abdomen, with several irregularly-disposed white trans¬ 
verse nerves; appendix ample. 

The species of this genus are all very much alii™ in 
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facies, but may readily be distinguished by the characters 
of the genitalia. A valuable notice of these insects, 
with figures of details, will be found in the ‘ Cicadina 
agri Ligustici' of Dr. P. M. Ferrari, p. 60, et seq. 

(i Jd8SU8 ). 


Table op Species. 

1 (2). ; genital plates a little shorter than the valve. 

$; last ventral segment somewhat shorter 
than the preceding . 1 . commutatus, 

2 (1). genital plates much longer than the valve, 

$; last ventral segment much longer than 
the preceding. 

3 (4). Crown with an oblique dark line running in¬ 

wards from the front margin of each eye .. 2. modestus. 

4 (3). Crown without any oblique dark line .. 3 . mixtus. 

1. Allygus commutatus, Fieb. 

Allygus commutatus, Fieb., Eat. der Enr. Cicad. (1872), 
p. 18 ; Scott, Ent. Mo. Mag., xii., 171, 2. 

Jassus atoma rius, Flor, Rhyn. Liv., ii., 826, 5; 
Kirschb., Cicad., 83, 2; Thorns., Opusc. Ent., i., 
47, 3. 

J. commutatus, Ferrari, Cicad. agri Ligust., 60,8, and 
fig., p. 68. 

Thamnoteitix reticulata, J. Sail., Not. Fenn., xii., 

210 , 2 . 

$. Genital valve as long as the preceding segment, rounded- 
triangular; plates shorter than the valve, separately rounded- 
triangular, and leaving uncovered a piece of the apices of the 
styles about equal in length to the genital valve; the styles, when 
viewed from below, appear as two narrow horn-like processes con¬ 
verging at the apex; their real form, which is determinable when 
viewed from the side is that of a recumbent letter Y> having the 
upper arm the longer. ?; last ventral segment a little shorter 
than the preceding, its hind margin nearly even, with a very 
feeble arcuate notch in the middle; the lateral angles rounded. 
Length, 6J mm. 

Rare. Tintem (T. V. Wollaston); Norwich, August, 
1887, one female beaten out of an elm fence. 
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2. Allygus modestus, Fieb. 

Allygus modestus, Fieb., Eat. der Eur. Cicad. (1872), 
p. 13; Scott, Ent. Mo. Mag., xii., 171, 3; Ferrari, 
Cicad. agri Ligust., 61, 6 and 65, 143, fig, p. 66. 

Jassus atomarius, Marsh., Ent. Mo. Mag., 84, 22. 

Crown witli the basal markings pnnctiform, the interocular line 
is represented by a fine straight line running obliquely inwards 
from the front angle of each eye half-way to the base, and the 
interocellar line by a punotiform spot adjoining each ocellus, 
g; genital plates triangular, about three times as long aB the 
triangular genital valve, completely covering the Btyles. $ ; last 
ventral segment much longer than the preceding, its hind margin 
with a very feeble angular notch in the middle; lateral angles 
much produced. Length, 7 mm. 

Widely distributed, but much less common than the 
next species. 

8. AUygus mixtus , Fab. 

Cicada mixta, Fab., Ent. Sys., iv., 39, 54. 

C. reticulata, Fall., Hem. Suec., ii., 40, 24, 0. 

Jassus mixtus, Fab., Sys. Rhyn., 86, 7; Germ., Mag. 
d’Ent., iv., 82, 7; Burm., Handb., ii., Ill, 2; 
Flor, Rhyn. Liv., ii., 322, 4; Marsh., Ent. Mo. 
Mag., iii., 88, 21; Kirschb., Cicad., 84, 8; 
Thoms., Opusc. Ent., i., 47, 2; Ferrari, Cicad. 
agri Ligust., 61, 7 and 67, 144, fig. 

J . reticulatus, H.-Scff., Deuts. Ins. 130, 11. 

Thamnotettix mixta, J. SahL, Not. Fenn., xii., 209, 1. 

Allygus mixtus, Scott, Ent. Mo. Mag., xii., 370, 1. 

Crown with the basal markings obsolete, the interocular line 
represented by a punctifonn spot on each side of the disc, and the 
interocellar line by four punctifonn spots. <?; genital plates 
triangular, more than twice as long as the triangular genital valve, 
completely covering the styles. ?; last ventral segment more 
than twice as long as the preceding, its hind margin nearly 
straight; the lateral angles not produced. Length, 6J—-7 mm. 

Common on oaks. This is a very variable species in 
the matter of the black speckling of the elytra; some¬ 
times this is very scanty, and at others is so much 
exaggerated and confluent that the elytra appear deep 
black with white transverse nerves; immature examples 
have the upper fore parts tinged with green. 
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v. Thamhotettis, Zett. (PL III., fig. 15). 
ZetterBtedt, Ins. Lapp., 292 (1840). 

Body oblong, widest in tbe middle. Crown somewhat convex, 
with the eyes about as wide as the pronotum, distinctly produced 
in front. Frons longer than wide. Pronotum obtusely rounded in 
front, side margins sharp, of moderate length, hind angles obliquely 
truncate. Elytra much longer than the abdomen, widened in the 
middle, overlapping or even convolute at the apex; appendix 
ample. 


Table of Species. 


1 (18). Elytra broadly rounded at apex. 

2 (13). Side margin of irons from base of antenna to 

base of clypeus distinctly shorter than the 
width of the fronB between the antenna. 

3 (12). One transverse nerve standing on the brachial 

nerve. 

4 (9). Etytra not speckled with black. 

5 (6). Upper side dirty greenish yellow or greyish 

green, with or withont a reddish tinge on 
the crown, pronorum, and scutellum 

6 (5). Upper side greyish yellow or yellow-brown. 

7 (8). Elytra greyish yellow. 

8 (7). Elytra yellow-brown. 

9 (4). Elytra greyish yellow, speckled with black 

10 (11). Erons with two large black spots above, each 

formed by the confluence of about three 
short transverse lines . 

11 (10). Frona without large black spots above 

12 (3). Two transverse nerves standing on the brachial 

nerve. 

13 (2). Side margin of frons from base of antenna 

to base of clypeus longer than the width of 
the frons between the antenna. 


1. prasina. 

2. dilutior. 

3. subfuscula. 


4. variegata. 

5. plebtja. 

6. Btriatula. 


14 (17). Head with the eyes as wide as pronotum. 

16 (16). Elytra pale yellow speokled with red .. .. 7. cruentata. 

16 (16). Elytra pale brown, costa widely hyaline .. 8. TomeeUa. 

17 (14). Head with the eyes narrower than the pro- 

nofcum .. .. ..9. splendidula, 

18 (1). Elytra lanceolate. 

19 (20). Larger; elytra more pointed at apex, the white 

markings on the orown and pronotum more 
distinct, clavus without a distinct black spot 10. crocea. 

20. 19. Smaller; elytra less pointed at apex, the white 
markings on the crown and pronotum less 
distinct, suture with a small black spot just 
above the apex of the anal nerve .. .. 11* attenmta. 
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1. Thamnotettix prasina, Fall. 

Cicada prasina, Fall., Hem. Suec., ii., 40, 26. 

Jassus simplex, H.-Scff., Deuts. Ins., 126, 7. 

J . prasinus, Flor, Bhyn. Liv., ii., 326, 20; Marsh., 
Ent. Mo. Mag., iiL, 103, 26; Kirschb., Cicad., 
93, 22; Thoms., Opusc. Ent., i., 48, 72. 

Apkrodes sulphur eus, Curt., Brit. Eni, 683, 10. 

Thamnotettix prasina, Zett., Ins. Lapp., 295, 2. 

T . conjinis, Zett., L c., 293, 8. 

T, tincta , Zett., L c., 298, 6. 

T. stupidula, Zett., 2. c., 294, 9; J. Sahl., Not. Fenn., 
illy 216, 8 ; Edw., Ent. Mo. Mag., xx. t 207- 

I 7 , simplex, J. Sahl., Not. Fenn., xii., 216, 7 >% 

Athysanns prasinus, Scott, Ent. Mo. Mag., xii., 99,12 ; 
Ferrari, Cioad. agri Ligust., 66, 8 and 60, 137. 

A . simplex, Beut., Medd. Faun. Flor. Fenn., v. (1880), 
213, 216 and 227, 44; Ferrari, L c., 66, 4. 

A. firccius, Rent., Lc., 212, 216 and 227, 43. 

, Upper side greenish yellow or greyish green. Crown in the 
male as long as half its basal width, about one-half longer in the 
middle than at the sides, free sides feebly arcuate, angle widely 
rounded; in the female distinctly longer than half its basal width, 
nearly twice as long in the middle as at the sides, free sides 
straight, angle blunt; the dark markings are of the same type as 
in Athysanus Sahibergi, &o., but are rarely developed, although 
their position is generally indicated by sundry pale brown spots or 
lines. Frons pale brown, with the apex, a linear middle stripe, 
and the side-lines yellow. Pronotum about one-third longer than 
the crown. Elytra more or less strongly tinged with fusoous at 
the apex; nerves yellow. Abdomen black, connexivum and the 
apex beneath yellow. Legs yellow, with black points; under side 
of thighs sometimes with a black line indicating the commence¬ 
ment of a band on the apical third. Length, 6^—7 mm. 

On various trees in woods; common. A variety of 
this species, which has the inner areas of the elytra 
more or less filled up with dark fuscous, is the Thamno¬ 
tettix stupidula , Zett., and another, in which the head, 
pronotum, and scutellum are tinged with red, is the 
Ttincta of the same author. Judging from Kirsch- 
baum’s description (Cicad., 94, 23) his T ♦ Zelleri is 
quite distinct from this species. 
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2. Thamnotettix dilutior , Kbm. 

Thamnotettix dilutior , Kirschb., Cicad,, 92, 20. 
Athysanus dilutior , Scott, Ent. Mo. Mag., xii., 99,11. 

Crown, pronotum, and soutellnm yellowish white, generally 
with indistinct rust-yellow markings. Crown (with the eyes) 
almost orescent-shaped, obtusely produced in front, less so in the 
female than in the male, its length down the middle about one- 
fourth longer than half its basal width, in the male one-third, in 
the female about one-half, longer in the middle than at the sides. 
Frons brownish yellow, with pale side-lines. Pronotum about 
one-third longer than the crown. Elytra greyish yellow, some¬ 
times with a few isolated blackish spots or suture narrowly 
blackish, or a black spot in the apex of the elavus; nerves fine, 
whitish. Abdomen above in the male black, hind margins of the 
segments narrowly pale, genital valve semicircular; in the female 
yellow, sometimes with the baBe of the segments more or less 
widely black. Legs pale yellow, striped, spotted, and sometimes 
banded with black. Length, 6—mm. 

Not uncommon on oaks. 


9. Thamnotettix suhfuscula , Fall. 

Cicada subfuscula , Fall., Hem. Suec., ii., 44, 81. 

Thamnotettix subfuscula , Zeti, Ins. Lapp., 294, 8; 
J. Sakl., Not. Fenn., xii., 218, 10. 

Jassus subfusculusy H.-Scff., Deuts. Ins., 180,4; Germ., 
Faun. Ins. Eur., xvi., 19; Flor, Rhyn. Liv., ii., 
854, 21; Marsh., Ent. Mo. Mag., iii., 85, 25; 
Kirschb., Cicad., 98, 21; Thoms., Opuse. Ent., 
i., 49, 8. 

J, pectoralis , Germ., Mag. d’Eni, iv., 91, 80; Burn., 
Handb,, ii., 111. 8. 

Athysanus subfusculus, Scott, Ent. Mo. Mag., xii., 99, 
10; Reut., Medd. Faun. Flor. Fenn., v. (1880), 
226, 88; Ferrari, Cicad. agri Ligust, 56,15 and 
58, 180. 

Upper side yellow-brown, suture of elytra frequently blackish. 
Crown in the male as long as half its basal width, about one-third 
longer in the middle than at the sides; in the female about one- 
hird longer than half its basal width, nearly twice as long in the 
middle as at the sides; free sides nearly straight and angle blunt 
in both sexes; interooukr line, when present, widened and inter¬ 
rupted in the middle; interocellar line widened, angular, and 
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interrupted in the middle; infraoeellar line feeble, biarcuate, 
Frona black, a linear middle stripe dilated at the clypetts and the 
side-lines yellow. Pronotum about one-third longer than crown, 
with four or six black points in front, and some feeble traces of 
three or live whitish stripes on the hinder two-thirds. Scutellum 
generally with a dark triangle on each side of the base, and a pair 
of black points on the disc. Elytra in the male with the suture 
narrowly and the part adjoining the angular nerves blackish, apical 
areas fuscous; nerves, especially those near the suture, whitish; 
in the female uniform yellow-brown, with the nerves but littlo 
paler than the ground oolonr. Abdomen black; hind margin of 
the last dorsal segment reddish yellow-brown in the female; 
genital valve in the male triangular. Legs greyish yellow, striped, 
spotted, and banded with black. Length, 5 —6 mm. 

Common throughout the summer on various trees and 
bushes. I have taken males amongst low herbage in a 
bog in April in company with Athysanus giisescens, Zett. 
Specimens of the male occur in which the elytra, 
especially on each side of the nerves, are thickly 
speckled with fuscous, and the latter appear more 
decidedly pale in consequence. 

4. Thamnotettix variegata, Kbm. 

Athysanus vanecjatus , Kirschb., Atkys. Art., 9, 8. 

Thamnotettix variegata , Kirschb., Cicad., 112, 57; 
J. Sahl., Not. Fenn., xii., 211, 4. 

Athysanus irroratus, Scott, Ent. Mo. Mag., xii., 96, 5. 

A* variegatus , Reut., Medd. Faun. Flor. Fenn., v. 
(1880), 211, 212 and 218, 19; Ferrari, Cicad. 
agri Ligust, 57, 28 and 59, 183 (forte). 

Crown (in the female) about one-fourth longer than half its basal 
width, one-third longer in the middle than at the sides, free sides 
very feebly arcuate, angle blunt; interocular line much dilated 
and interrupted in the middle, its hind margin angularly indented 
near each eye; interocellar line represented by four black points, 
of which the middle pair are occasionally wanting; infraoeellar 
line biarcuate, abbreviated at each end, and interrupted in the 
middle, each half forming the npper margin of one of the two 
bla<& patches on the frons. Erons yellow with black markings, 
which are reduced or obsolete between the antennae and the apex. 
Pronotum greyish yellow, with a few black points in front, and 
four longitudinal series of short transverse fuscous lines on the 
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hinder two-thirds. Scutellum greyish yellow, with a triangle on 
each Bide of the base, a pair of points on the disc, a linear stripe 
on the basal half, and a pair of wide stripes on the apical half, 
black. Elytra greyish yellow, more or less closely speckled with 
black, the transverse ner\e, the apices of the anal and axillary 
nerves, and the ramifications of the others, white. Abdomen 
above blaok, sides and apex yellow. Legs greyish yellow, banded, 
striped, and spotted with black. Length, 4 mm. 

Widely distributed but not common, and probably 
overlooked. Exceptionally dark examples do not exhibit 
the white portions of the nerves so distinctly as speci¬ 
mens of average coloration. A dark male from Deal 
has the black stripe on tbe inner side of the hind tibiae 
thickened above and below, so as to give that part some¬ 
what the appearance one finds in Pediopsis tibialis, Scott. 

5. Thamnotettix plebeja, Fall. 

Cicada plebeja , Fall., Hem. Suec., ii., 86,19. 

Thamnotettix plebeja, Zett, Ins. Lap., 295, 12; J. 
Sail., Not. Fenn., xii., 211, 8. 

Jassus plebejus, H.-Scff., Dents. Ins., 180, 7; Thoms., 
Opusc. Ent., i., 47, 4. 

Athysanus plebejus, Flor, Ehyn. Liv., ii., 291, 10; 
Kirschb., Athys. Art, 8,6; dead., 11, 54; Scott, 
Ent. Mo. Mag., xii., 98, 8; Ferrari, Cicad. agri 
Ligust, 57, 24 and 59, 182 (?). 

A. Schenkii. Kirschb,, Cicad., Ill, 56; Rent., Medd. 
Faun. Flor. Fenn., v. (1880), 211,218 and 218,18. 

Very nearly resembles the preceding in colour and markings, 
but is larger and wider, with the white portions of the nerves more 
decidedly milk-white, and the two uppermost of the black trans¬ 
verse side-lines on the frons, although stronger than the rest, 
never coalesce with the infraocellar line to form a pair of black 
patches, as in the last species. Grown in the male a little longer 
than half its basal width, about one-fourth longer in the middle 
than at the sides, in the female one-third longer than half its basal 
width, one-third longer in the middle than at the sides, free sides 
distinctly arcuate, angle blunt. Length, 5 mm. 

This species occurred in profusion amongst long grass 
in a baddy-kept garden at Norwich in July and August, 
but I have seen no other examples. 
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6. Thamnotettix striatula , Fall. 

Cicada striatula , Fall., Hem. Suec., ii., 46, 88. 

Thamnotettix striatula , Zett., Ins. Lap., 294, 10. 

Jrtssas striatulus , H.-ScS., Deuts. Ins., 180, 8 ; Flor, 
Eliyn. Liv., ii., 861, 24; Marsh., Ent. Mo. Mag., 
iii., 84, 24; Kirschb., Cicad., 96, 26; Thoms,, 
Opusc. Ent., i., 64, 43. 

/. corniculus, Marsh, l. c., 119. 

Limotettix striatula , J. Sahl., Not. Fenn., xii., 253, 28. 

Aihysamts striatulus, Scott, Ent. Mo. Mag., xii., 100,13; 
Reut., Medd. Faun. Flor. Fenn., v. (1880), 208, 
203 and 215, 12; Ferrari, Cicad. agri Ligust., 
56, 16. 

Upper side greyish yellow, with strong black markings; all the 
areas of elytra margined with black. Crown (in the female) about 
one-fourth longer than half its basal width, one-third longer in the 
middle than at the sides, free sides nearly straight, angle blunt; 
basal markings represented by a black transverse line, which 
touches the interocular line in three equidistant points; inter¬ 
ocular line complete; interoeellar line represented by a pair of 
short curved lines running parallel with the biarcuate in&aocellar 
line, the latter interrupted in the middle. Frons black, with the 
apex, a fine middle stripe, and the side-lines, pale. Pronotum 
about one-third longer than the crown, greyish yellow mottled 
with black. 3cutellum greyish yellow, with distinct black 
markings. Elytra greyish yellow, all the areas margined with 
black, and the fiist subapical area filled up with the same colour; 
nerves concolorous, the two transverse ones widened. Breast and 
abdomen black, the latter with the hind margins of the segments 
narrowly pale. Legs brownish yellow, striped, spotted, and more 
or less widely handed with black. Length, 2| —4 mm. 

Apparently scarce. Said to occur amongst Trifolium 
arvense . Marshall took it rather commonly at Rannoeh 
in July, 1866, on J Pterisy in open places where the heather 
had been burned. 

7. Thamnotettix cruentata , Panz. 

Cicada cruentata , Panz., Deuts. Ins., 61, 15; Fall., 
Hem. Suec., ii., 41, 27. 

Jassus cruentatits, Flor, Rbyn. Liv., iii., 880, 7; 
Marsh., Ent Mo. Mag., iii., 84, 23; Kirschb., 
Cicad., 96, 27: Thoms., Opusc, Ent., i., 50, 11. 

p 2 
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Thamnottetix cruentata , Zett., Ins. Lap., 298, 5; 
J. SahL, Not. Fenn., xii., 220, 12; Scott, Ent. 
Mo. Mag., xii., 22, 3; Ferrari, Cicad. agri 
Ligust., 50, 8; Fieb,, Cicad. d'Eur. ( Thamno - 
tettix), 84, 19 . 

Upper side pale greyish yellow, finely and more or less closely 
speckled with blood-red. Forehead in the male with a pair of 
roundish black spots, and these are sometimes indicated in the 
female. Abdomen above black, narrowly pale at the sides. Legs 
pale; inner edge of hind tibiee generally narrowly black. Length, 

5—6 Trim . 

Widely distributed, but local. 

8. Thamnotettix Torneelh , Zett. 

Thamnotettix Torneella , Zett., Ins. Lap., 294, 7; 

J. Sabi., Not. Fenn., xii., 221,18; Fieb., Cicad. 
d’Eur. ( Thamnotettix ), 76,14. 

T. punctifrons , Scott, Ent. Mo. Mag., xii., 24, 7. 

Jassua Torneellus, Flor, Ehyn. Liv., ii., 850, 18; 
Thoms., Opusc. Ent., i., 50, 10. 

J. punctifrons, Marsh., Ent. Mo. Mag., iii., 31, 19. 

Crown sublimate, a little longer than half its basal width, 
yellowish white, with a black or brown transverse band. Frons 
yellowish white; forehead with two round black spots. Pronotuin 
yellowish white, about one-half longer than the crown, narrowly 
black in front, greyish behind. Elytra pale brown, with fine 
yellowish white nerves, the costa widely and the membrane 
hyaline, the latter smoky at the apex. Breast and abdomen black, 
sides of the the latter and the margins of the segments narrowly 
yellow. Legs yellowish white; hind tibisB with a black stripe on 
the inner side. Length, 41 —5 mm. 

Marshall found this species common in Epping 
Forest, frequenting apparently several different kinds 
of trees, but the only recent specimens that I have seen 
were taken by the late George Norman, by beating 
heather on a dry bank at Forres in the spring. 

9. Thamnotettix splendidub , Fab. 

Cicada splendidula , Fab., Sys. Ehyn., 79, 88; Fall., 
Hem. Suee., ii., 48, 80. 

Jassus splendidulus , Flor, Ehyn, Liv., ii,, 856, 28; 
Marsh., Ent. Mo. Mag., iii., 82, 20; Kirschb., 
Cicad., 98, 81; Thoms., Opusc, Ent., i., 49, 9. 
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Thamnotettix splendiduXa, J. SahL, Not. Fenn., xii., 
219, 11; Scott, Ent. Mo. Mag., xii., 28, 6 ; Fieb., 
Gicad. d’Em\ ( Thamnotettix ), 75, 18. 

Crown and forehead yellow, each with two subquadrate black 
spots. Frons yellow with black side-lines. Pionotum greyish 
yellow, with a few black points in front and sometimes four 
abbreviated fuscous stripes on the hinder two-thirds. Scutellum 
yellow*, a triangle on each side of the base and a pair of points on 
the disc black. Elytra pale brownish yellow, the first apical area, 
a more or less distinct spot at the base and apex of the third and 
fourth subapica! areas, a spot at the apex of the brachial area, and 
the suture narrowly, blackish brown; the transverse nerve, the 
apices of the anal and axillary nerves, and the ramifications of the 
others distinctly whitish. Abdomen above black; hind margin of 
the last dorsal segment in the female yellow. Legs greyish yellow; 
inner edge of hind tibiae narrowly black. Length, 6 mm. 

Not uncommon on various trees and bushes. Speci¬ 
mens occasionally occur in which all the areas of the 
elytra are more or less filled up with blackish brown. 

10. Thamnotettix crocea , H.-S. 

Jassus croceus , H.-Scff., Deuts. Ins., 144, 7. 

J. attenuatus , Marsh., Ent. Mo. Mag., iii., 29, 16. 

Deltocephalus oxypterus , Kirschb., Gicad., 180, 91. 

Thamnotettix crocea y Scott, Ent. Mo. Mag., xii., 22, 1; 
Ferrari, Cicad. agri Ligust., 60, 6 and 54, 128; 
Fieb., Cicad. d’Eur. (Thamnotettix), 72, 11. 

Crown and pronotum rust-yellow, the former with four, the 
latter with five white stripes; interocellar line represented by an 
oblique black line on each side of the apex of the crown. Scutellum 
rust-yellow, with three white stripes. Elytra pale brownish yellow, 
second apical area filled up with dark fuscous, and sometimes the 
third subapical, the subcostal area, and the suture are narrowly 
bordered with fuscous; nerves whitish, that of the suture con¬ 
spicuously white. Abdomen abo-\ e black, sides narrowly yellow ,* 
genital plates in the male narrowly rounded at the apex; hind 
margin of the last ventral segment in the female nearly straight. 
Legs pale greyish yellow, a point at the apex of the hind thighs 
on the inner side and the inner side of the hind tibiffl narrowly 
black. Length, 4J—5£ mm. 

Very common amongst grasses. 
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11. Thamnotetiix attemiata , Germ. 

Jass us attenuates, Germ., Mag. d’Ent., iv., 91, 81. 

J. rupicapra , Marsli., Ent. Mo. Mag., iii., 80, 17. 

/ieltocephalus croceus, Kirschb., Cicad., 181, 92. 

Thamnotetiix attenuate, Scott, Ent. Mo. Mag., xii., 22, 
2; Ferrari, Cicad. agri Ligust., 50, 7; Fieb., 
Cicad. d’Eur. ( Thamnotetiix ), 78, 12. 

Very similar in appearance to the preceding species, but smaller, 
with the white stripes on the crown, pronotum, anti scutellum less 
distinct, the elytra less pointed, bearing on the disc a few irregular 
blackish spots, and a very constant small blackish spot on the 
middle of the suture of each. Gemtal plates subtruncate at the 
apex; hind margin of the last ventral segment in the female 
strongly concave. Length, 4 mm. 

Amongst fine grasses in dry places; not generally 
common. 


vi. Limotettix, J. SahL (PI. III., fig. 14). 

J. Sahlberg, Not. Fenn., xii,, 224, 25 (1871). 

Body elongate or oblong, generally mnch narrowed behind. 
Head obtuse in front; crown sublimate or more or less produced; 
Irons nearly straight-sided, its width between the antennae equal 
to or somewhat greater than the width of one of the cheeks. 
Sides of the pronotum very short, subterete. Elytra ample, 
longer than the abdomen, overlapping at the apex; appendix 
well-developed. 


Table of Species. 


1 (12). Elytra with four subapieal areas. 

2 (3). Crown with a black band 

3 (2). Crown not banded with black. 

4 (11). Forehead with black spots, 

5 (ft). # brownish yellow, face and legs strongly 

tinged with red; $ greyish yofiow 

6 (5). Species yellow or greenish yellow, some¬ 

times with black stripes on the elytra. 

7 (8). Spots on the foiehead sublunate 

8 (7), Spots on the forehead roundish. 

9 (10). Ely&a pellucid, with yellow nerves, rarely 

with ill-defined fuscous stripes in the 
darns 

10 (9). Elytra yellow, with distinct black stripes, 
which in the male occupy almost the 
entire surface . 


1 . stiiola. 


2 . antennata. 


8. intermedia . 


4. quadnnotata. 


**». niyricomis. 
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11 ( 4 ). Forehead without black spots .. .. 0 . sulphurella. 

12 (1). Elytra with three subapical areas. 

13 (14). Outer cubital nerve distinct, at least on its 

basal half.7. metrius . 

14 (13). Outer cubital nerve obsolete or wanting. 

15 (131 Frons without black transverse lines. 

1C (17). Frons with a black spot just above the 

clypeus .8. septetmwtata. 

17 (16). Frons without a black spot at the apex .. 9. variata . 

18 (15). Frons with black trans\erse lines .. .. 10. sexnotata. 


1. Limotettix striola, Fall. 

Cicada striola , Fall., Act. Holm., 1806, 81, 28; Hem. 
Suec., ii., 44, 82. 

Jassus striola, H.-Scff., Dents. Ins., 124, 4, e and/; 
Flor, Ehyn. Liv., ii., 815, 1; Marsh., Ent. Mo. 
Mag., iii., 126, 80; Kirschb., Cicad., 87, 11; 
Thoms., Opusc. Ent., i., 68, 40. 

J.frenatus, Germ., Mag. cTEnt., iv., 86, 16. 

Limotettix striola, J. SahL, Not. Fenn., xii., 226, 1. 

Aihysanus striola , Scott, Ent. Mo. Mag., xii., 168, 14; 
Ferrari, Cicad. agri Lignst., 55, 9 and 68,127. 

Upper side dirty greyish or greenish yellow. Crown sublunate, 
a little produced in front in the female; interocular line "broad, 
complete; infraocellar line biarcuate, sometimes confluent with 
the interocular line in the male. Frons in the male black, with 
the apex narrowly, a fine middle stripe, and the side-lines, yellow; 
in the female jellow, with a fine double middle stripe and the 
side-lines black. Pronotum about one-fourth (<?) or one-third (5) 
longer than the crown, sometimes sparingly speckled with black. 
Elytra greyish yellow, pellucid; nerves whitish or yellow, some¬ 
times margined with fuscous; claval suture frequently narrowly 
black. Bieast and abdomen black, the sides and margins of the 
segments narrowly yellow; hind margin of last ventral segment 
in the female strongly concave. Legs yellow, spotted, striped, and 
banded with black. Length, 31—4£ mm. 

Locally common in damp places. 

2. Limotettix antennata, Boh. 

Thamnotettix antennata , Boh., Sv. Ak. Handl., 1845, 
85, 11. 

T. frontalis, Scott, Ent. Mo. Mag., xii., 25, 12; Fieb., 
dead. d’Eur. { Thamnotettix ), 86, 21. 
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Jae8U8 antennatus , Marsh., Ent. Mo. Mag., iii., 80,18; 

Thoms., Opusc. Ent., i., 59, 29. 

Jlongicoi'niSj Kirschb , Cicad., 95, 80. 

Limotettix antennata, J. Sahl., Not, Penn., xii., 288,10. 

$. Brownish yellow; face and legs Btrongly tinged with red: 

$ greyish yellowish; generally a spot on each temple, and a pair 
of larger roundish or oblong ones on the forehead and the frontal 
sutures, black; occasionally there is a punctiform black spot 
behind each ocellus. Anteims nearly as long as the body. Crown 
about one-third longer than half its basal width, one-third or (in 
the female) more than one-third longer in the middle than at the 
sides, free sides gently arcuate, angle pointed. Pronotum subequal 
in length to the crown. Elytra subhyaline, nerves pale. Breast 
black, sides widely pale; abdomen above black, sides narrowly 
pale, beneath black, connexivum yellow; last ventral segment in 
the female roundly produced behind, at least one-half longer than 
the preceding segment. Hind tibiae with some points on the outer 
side and a narrow stripe on the inner side black. Length, 
6i—6 mm. 

Common in marshes. A dark form of the male 
occurs rarely in which the areas of the elytra, especially 
those near the suture, are more or Iobs filled np with 
fuscous. Jassii8 antennatus , Plor (L. Flori , J. Sahl), is 
greenish yellow, with the last ventral segment of the 
female subequal in length to the preceding segment. 

8* Limotettix intermedia , Boh. 

Thamnotettix intermedia , Boh., Sv. Ak. Hand!., 1845, 
40,15; Scott. Ent. Mo. Mag., xii., 25, 10; Fieb., 
Cicad. d’Eur. ( Thamnotettix ), 88, 23. 

Jassus intermedius , Thoms., Opusc. Ent., i., 60, 81. 

Limotettix intermedia , J. Sahl., Not. Penn., xii., 285,8. 

L. lunnlifronSj J. Sahl., L c. 3 286, 9. 

Yellow or greenish yellow, a point behind each ocellus, and 
sometimes a pair (which are frequently confluent) between them, 
a transverse spot on each temple, a pair of sublimate spots on the 
forehead, a spot at the base of each antenna, a few t rans verse side¬ 
lines on the frons, and the facial sutures, black. Grown in the 
male subequal in length to half its basal width, about one-half 
longer in the middle than at the sides, free sides nearly straight, 
angle blunt. Pronotum scarcely one-fourth longer than the 
crown. Elytra flavo-hyaline, nerves yellow. Breast black, sides 
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of the pro- and mesosternum yellow. Abdomen black, its sides 
and the margins of the segments narrowly yellow. Legs yellow, 
with blaek stripes and points. Length, 5 mm. 

Loeli Greenin, September, 1866 (Douglas). 

4. Limotettix quadrinotata , Fab. 

Cicada 4-notata , Fab., Sys. Rhyn., 78, 77; Fall., 
Hem. Suec., ii., 46, 85. 

Jassus 4-notatus , H.-Scff., Dents. Ins., 122, 4 c; Flor, 
Rhyn. Liv., ii., 886,11; MarBli., Ent. Mo. Mag., 
iii., 104, 28; Kirschb., Cicad., 102, 88; Thoms., 
Opusc. Ent., i., 61, 35. 

J. strigipes, Thoms., I . c. } 62, 36. 

Cicadula 4-notata , Zett., Ins. Lap., 296, 1. 

C. strigipes , Zett., I . c., 296, 2. 

Aphrodes spilotocephala , Hardy, Trans. Tynes. F. C., i., 
424, 1, 

Limotettix 4-notaia , J. SahL, Not. Fenn., xii., 229, 4. 

Thamnotettix 4-notata , Scott, Enfc. Mo. Mag., vii., 25, 
14; Fieb., Cicad. d’Eur. (Thavuiotettix), 90, 26. 

T. strigipes , Fieb., I c., 64, 5. 

Yellow or greenish yellow, a large roundish spot behind each 
ocellus, two others on the forehead, a spot at the base of the 
antenme, the facial sutures, and occasionally some traces of side¬ 
lines on the irons, black. Crown subequal in length to half its 
basal width, about one-half longer in the middle than at the sides, 
free sides arcuate, angle rounded. Pronotum about one-fourth 
longer than the crown. Scutellum sometimes with black markings. 
Elytra pellucid, frequently fumose on the apical third; nerves 
yellow, sometimes becoming fuscous at the apes. Breast black, 
sides of pro- and mesosternum narrowly yellow. Abdomen black, 
its sides and the margins of the segments very norrowly yellow. 
Legs striped and spotted with black. Length, 4—4} mm . 

Very common amongst grasses. A form with the 
dark markings exaggerated and some fuscous stripes in 
the clavus occurs somewhat rarely, and is the Cicadula 
strigipes , Zett., Fieb. 

5. Limotettix nigricornis , J. SahL 

Limotettix nigricornis, J. SahL, Not. Fenn,, xii., 232, 6. 

Thamnotettix nigricornis , Scott, Ent. Mo. Mag., xii., 91. 

Closely allied to the last species, but about one-half larger, and 
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also distinguished by the black stripes cn the elytra; the latter in 
the male occupy almost the entire surface, but in the female they 
are confined to the clavus or entirely wanting; apical areas 
blackish. Length, 5—5J- mm. 

Not common, Colton, Somersetshire {Power); it has 
also been taken by Blatch. 

G. Lhnotettix sulphurella, Zett. 

Cicadula sulphurella , Zett., Ins. Lap., 297, 8. 

Cicada virescens, Fall., Hem. Suec., ii., 52, 45. 

Jassus virescens , Flor, Ehyn. Liv., ii., 889, 9 ; Marshy 
Ent. Mo. Mag,, iii., 108, 27; Kirschb., Cicad., 
101, 87; Thoms., Opusc. Ent., i., 61, 84. 

Limotettix sulphurella, J. Sahl., Not. Fenn.,xii., 289,12. 

Thamnotettix virescens , Scott, Ent. Mo. Mag., xii., 25, 
18; Fieb., Cicad. d’Eur. ( Thamnotettix ), 95, 80. 

T. sulphurella , Ferrari, Cicad. agri Ligust., 51,18. 

Sulphur-yellow, at the base of each antenna a black spot. 
Crown subequal in length to half its basal width, about one-third 
longer in the middle than at the sides, free sides gently arcuate, 
angle blunt. Frons sometimes with traces of fuscous side-lines. 
Pronotum nearly twice as long as the crown. Elytra flavo-hyaline, 
nerves yellow. Middle of the breast black. Abdomen above in 
the male black, sides narrowly yellow; in the female yellow, 
broadly black down the middle; under side black at the base in 
both sexes. Outer side of hind tibiae with some black points* 
Length, 4—5 mm. 

Common amongst grasses. 

7. Limotettix metrius, Flor. 

Jassus metrius, Flor, Ehyn. Liv., ii., 264,16; KirBchb., 
Cicad., 187,107. 

Deltocephalus metrius, Fieb., Syn. Eur. Delto., 20, 58, 
fig. 58; J. Said., Not. Fenn., xiL, 826, 19; 
Scott, Ent* Mo. Mag., xii., 241, 8. 

J . Fore parts deep yellow ; elytra pale greyish yellow. $ dirty 
yellowish white; the areas towards the apex of the elytra some¬ 
times faintly margined with fuscous ; suture occasionally blackish. 
Crown nearly twice as long as half its basal width, one-half longer 
in the middle than at the aides, free sides distinctly arcuate, angle 
blunt.* Pronotum subequal in length to the crown. Nerves of the 
elytra yellow in the male, whitish in the female. Abdomen above 
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more or less widely black, beneath marked with black on the sides 
and in the middle of the base; hind margin of the last ventral 
segment in the female with a small rounded lobe in the middle, 
bounded on each side by a notch; opposite to each notch a comma- 
shaped black spot. Legs pale; hind tibiae with conspicuous black 
points on the outer side. Length, 8^—4 mm. 

Amongst long herbage in marshes; not uncommon in 
East Norfolk. This species may be readily distinguished 
hy the neuration of the elytra; in the structure of the 
male genitalia it is a true Limotettix , although the 
crown is somewhat Deltocephaloid. 

8. Limotettix seytemnotuta , Pall. 

Cicada 7-notata, Fall., Act. Holm., 1806, 85, 85 ; 
Hem. Suec., ii., 49, 88. 

Cicadula 7-notata, Zett., Ins. Lap., 297, 6; Scott, 
Ent. Mo. Mag., xi., 281, 4 ; Fieb., Cicad. d’Eur. 
{Cicadula), 52, 10. 

Jassus 7-notutus, Flor, Bhyn. Liv., ii., 389, 12 ; 
Marsh., Ent. Mo. Mag., iii., 126, 81; Kirschb., 
Cicad., 100, 24; Thoms., Opusc. Ent. L, 76, 69. 

Limotettix 7-notata, J. Sahl., Not. Fenn., xii., 251, 21. 

Head, pronotum, and scutellum yellow, a large spot in each 
basal angle of the latter, a pair of points on the base of the crown, 
two large roundish spots on the forehead, a spot at the base of 
each antenna, and another just above the clypeus, black. Crown 
subequal in length to its basal width, about one-half longer in the 
middle than at the sides, free sides gently arcuate, angle obtusely 
rounded. Clavus and corirnn whitish hyaline, each with a broad 
yellow stripe, reach about two-thirds of its length; inner rnaTgin 
of elytra Tery narrowly blackish; membrane smoky. Abdomen 
yellow, with a wide black stripe dowm the back; saw-case black. 
Legs yellow; hind tibiee with a few’ black points. Length, 84 mm. 

Not uncommon in marshes. The subantennal spots 
and the points at the base of the crown are frequently 
wanting, and a variety of the female occurs in which the 
pronotum is strongly marked with black, and the claval 
suture, the brachial nerve, and a narrow stripe just 
below the costa are blackish. 
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9. Limotettix variata , Fall. 

Cicada variata, Fall., Act. Holm., 1806, 84, 84; Hem. 
Suec., ii., 48, 87. 

Jassus fumatus, H.-Scff., Deuts. Ins., 158, 5. 

J. variatus , Marsh., Ent. Mo. Mag., iii., 127, 82; 
Kirschb., Cicad., 99, 82; Thoms., Opusc. Ent., L, 
76, 70. 

1 7, sexnotatus , var., Flor, Rliyn. Liv., ii., 841. 

Limotettix variata , J. Sahl., Not, Fenn., sii., 250, 20. 

Cicadula variata, Scott, Ent. Mo. Mag., xi., 281, 8; 
Fieb,, Cicad. d’Eur. (Cicadula), 51, 9. 

Head, pronotmn, and scutellum yellow, a roundish spot in each 
basal angle of the latter, a pair of roundish spots on the base of the 
crown, another pair on the forehead, and the frontal sutures 
narrowly, black. Crown about one-fourth shorter than its basal 
width, one-half longer in the middle than at the sides, free sides 
feebly arcuate, angle blunt. Pronotum about one-fourth longer 
than the crown. Elytra whitish hyaline, tinged with yellow, 
within with a broad irregular curved fuscous stripe, which com¬ 
mences at the base and ends at the apex of the clavus, and is pro¬ 
duced in the middle of its outer edge about half-way across the 
corium; second and third subapical areas with a fuscous streak in 
each. Abdomen above black, sides yellow, beneath yellow, black 
at the base. Legs yellow; hind tibias with a few black points. 
Length, 4 m 

Scarce; Baid to occur on oaks. 

10. Limotettix sexnotata , Fall. 

Cicada 6-notata, Fall., Act. Holm., 1806, 84, 88; 
Hem, Snec., ii., 47, 86. 

Cicadula 6-notata, Zett., Ins. Lap., 297, 4; Scott, 
Ent. Mo. Mag., xi., 280,1; Ferrari, Cicad. agri 
Ligust., 46, 8; Fieb., Cicad. d’Eur. (Cicadula), 
47, 6. 

C. alpina, Zett., L c 297, 5. 

C. frontalis, Scott, L c ,, 231 (sec. epee. typ.). 

Tettigonia 6-notata, Germ., Faun. &s. Eur., xiv., 1.18. 

Eupteryx 6-notatus, Curt., Brit. Ent., 640,10. 

Jassus 6-notatus, H.-Scff., Deuts. Ins., 122, 4 and 164, 
6; Flor, Rhyn. Liv., ii., 841, 18; Marsh., Ent. 
Mo. Mag., iii., 125, 29; Kirschb., Cicad., 95, 25 ; 
Thoms., Opusc. Ent., i., 77, 71. 

Limtettix 6-notata, J. Sahl., Not. Fenn., xii., 247, 19. 
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Head yellow, basal markings roundish; interocular line widely 
interrupted in tlie middle; on the forehead a pair of large roundish 
subquadrate or oblong black spots; frons with black side-lines. 
Pronotum yellow, sometimes suffused with blackish. Scutellmn 
yellow, sometimes with a subti’iaugular black spot on each side of 
the base. Elytra yellowish grey, subpellucid without markings, or 
subcoriaceous with a greater or lesser number of the areaB each 
occupied by a fuscous streak; membrane sometimes smoky. 
Abdomen black, yellow at the apex beneath. Legs yellow, with 
black lines and points. Length, 2}—5 mm. 

Excessively abundant amongst grasses. Very variable 
in size and markings, and also in the dimensions of the 
crown; the markings on the latter are subject to almost 
any amount of exaggeration, reduction, or suppression. 
J. Sahlberg nearly exhausts the alphabet in furnishing 
distinctive letters for the varieties which he characterises. 


vii. Gnathodus, Fieb* (PL III., fig. 18). 

Eieb., Neue Gatt. und Art. Horn., 9, 21 (1866). 

Body oblong, obtuse in front, much narrowed behind. Crown 
'very short, about one-fomth as long as the pronotum, soarcely 
longer in the middle than at the sides. Elytra much longer than 
the abdomen, overlapping at the apex; outer hranoh of the cubital 
nerve obsolete; membrane very large, as long as the inner margin 
of the clavus; appendix large. Submarginal wing-nerve com¬ 
plete ; upper branch of the second wing-nerve confluont with the 
first, and running into the submarginal nerve as one nerve; thir d 
wing-nerve joined to the lower branch of the second by a trans¬ 
verse nerve. 

1. Gnathodiis punctatus t Thunb, 

Cicada punctata, Thunb., Act. Ups., vi., 21, 36; Fall., 
Hem. Suec., ii., 55, 52. 

Euptcryx clypeata, Curt., Brit. But., 640,12. 

Cicadula punctata, Zett., Ins. Lap., 298, 10. 

C. spreta, Zett., 1. c., 298,11. 

Jagsus punctatus, H.-Scff., Lents. Ins., 122,6; Plor, 
Eliyn. Liv., ii., 320, 3; Marsh., Ent. Mo. Mag., 
iii., 127, S3; KirBchb., Cicad., 90, 16; Thoms., 
Opusc. Ent., i., 77, 72. 

Gnatkodus punctatus, J. Sahl., Not. Fenn., xii., 204,1 ; 
Ferrari, Cicad. agri Ligust., 44,1 and 45,107. 
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tf. Greyish yellow or pale salmon-coloured; elytra with a few 
black spots arranged in two oblique bands, one on the basal third, 
the other next the angular nerves; $, pale green, the spots on the 
elytra reduced to two on the olavus, one at the apex, the other 
near the base, and one or two on the corium next the angular 
nerves. Crown obtusely produced in front. Head, pronotum, 
and soutellum sometimes marked with fuscous or black; in the 
apex of each wing a fuscous streak. Abdomen black, hind 
margins of the segments narrowly pale. Legs pale ; tibia some¬ 
times dark towards the apex, and with dark points on the outer 
side. Length, 8^—4 mm. 

By sweeping in summer, and beating firs in winter 
and spring; not very common. 

XV. TYPHLOCYBIDJE. 

Small, elongate species, for the most part brightly coloured. 
Ocelli not or scarcely peroeptible, sometimes indicated on the 
forehead. Pace veiy long, triangular. Elytra much longer than 
the abdomen, overlapping at the apex; appendix wanting (except 
m A lehr a). Corium with three simple longitudinal nerves only. 
The latter character distinguishes this group from all others. The 
genera are readily separable by the characters derived from the 
neuration of the elytra and wings. 

Table of Genera. 


1 (2). Membrane with an appendix .. .. i. Alebiu. 

2 (1). Membrane without an appendix. 

3 (8). Submarginal wing-nerve continued round 

the apex of the wing. 

4 (6). Third wing-nerve forked .ii, Dicbaneuiu. 

5 (4). Third wing-nerve simple. 

6 (7). Second apical area triangular .. .. iii. Kxnos. 

7 (6). Second apical area oblong.iv. Chlqbita. 


8 (3). Submarginal wing-nerve running out to the 

margin before the apex of the wing. 

9 (10). First two wing-nerves subparallel throughout v. Eustbkvx. 

10 (9), First two wing-nerves confluent near the 

apex. 

11 (12). First apical area ample, third irregular in 

figure .. .. .. . vi. Typhlocxba. 

12 (II). First apical area very small, third oblong vii. Zranu. 
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i. Alerra, Fieh . (PL III., fig. 16). 

Fieb., dead. d’Eur., pt. L, 125 (1876). 

Body linear. Front and hind margins of the crown parallel, 
feebly curved. Ocelli distinct. Pronotum distinctly wider than 
the head with the eyes. Elytra much longer than the abdomen, 
overlapping at the apex, with a distinct appendage, the three inner 
apical areas oblong, turn cate at the base. Submarginal wing- 
nerve running into the hist nerve ; in the apex of the wing three 
oblong areas. Genital valve wanting in the male. 


1. Alebra albostriella , Fall. 

Cicada albostriella , Fall., Hem. Suec., ii., 54, 49. 

<?. elegantula , Zett., Faun. Ins. Lap., 586, 35. 

Typhloeyba albostriella , H.-Scff., Deuts. Ins., 164,11; 
Flor, Rhyn. Liv., ii., 382, 1; Kirsclib., dead., 
177,1. 

T. elegantula i id., L c., 124, 23, 

T* dhcicollis , id., 1. c., 124, 8. 

T.ftalveola^ id., 1. c., 165, 16. 

T. Wahlbergi, Boh., Sv. Ak. Handl., 42, 17 (1847). 

T. eximia , Hardy, Trans. Tynes. F. C., i., 417, 2. 

Cicadula elegayitula , Zett., Ins. Lap., 298, 12. 

Eupteryx fasciata, Curt, Brit. Ent., 640, 8. 

E. albostriellus , Marsh , Ent. Mo. Mag,, iii., 218, 1. 

Compsus albostriella , J. SahL, Not. Fenn., xii., 156, 1. 

Alebra albostriella , Letb.,'Cat. Hem. Nord., ed. ii., 64 
and 77; Ferrari, dead, agri Ligust., 74 and 75 ; 
Fieb., Cicad. d’Eur. ( Typklocybini ), 1. 

This handsome insect presents the following well- 
marked colour varieties:— 

d . Fore parts and legs yellow or red-yellow; elytra yellow or 
greenish yellow; apices of the areas of the corium and the mem¬ 
brane fumose. 

?. a . Upper side, face and legs white, the two latter sometimes 
tinged with yellow; two broad stripes on the pronotum, the suture 
of the elytra broadly, a stripe in the brachial area, and a broad 
one along the costa, yellow; apices of the areas of the corium and 
the membrane faintly fumose. The stripes on the pronotum and 
the Butnre of the elytra are frequently red, 

b. Upper side, face and legs white, the two latter sometimes 
tinged with yellow; hind part of the crown, the pronotum (except 
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at the sides), and the scutellum, dark hrown; elytra with a stripe 
along the suture, one in the brachial area, and another along the 
costa, yellow; on the inner margin juBt behind the middle a large 
ill-defined dark brown spot.—Length, 2}— 31 mm. 

By beating various trees and bushes; common. 


ii. Dicraneura, Hardy . (Pl. III., fig. 19). 

Hardy, Trans. Tynes. F. C., i., 428, 1850 ( Dikraneura ). 

Body small, linear. Head obtusely produced in front. Elytra 
much longer than the abdomen; nerves of the membrane sub¬ 
parallel ; appendix wanting. Submarginal wing-nerve complete; 
first and second wing-nerveB confluent before the apex, and 
running into the submarginal nerve aB one nerve; third wing- 
nerve forked and joined to the second by a transverse nerve. 

This genus is equivalent to Notus and Erythria , Fieb. 
All the species Uve amongst grasses and other low 
plants. 

Table of Species, 

1 (8). Wing-nerves pale. 

2 (3). Front of crown angular (more conspicuously 

in the 2) •• * *.1. Jlavipennis. 

3 (2). Front of crown not angular. 

4 (7). Genital plates subcylindrical, curved, ap¬ 

proaching at the base and apex. 

5 (6). Genital plates wide and stout, their apices 

(viewed from the side) truncate, bounded on 

each side by an erect blackish tooth .. 2. citrinella. 

6 (6). Genital plates long, slender, their apices 

pointed; on the inner margin just below 

the apex a Btrong triangular tooth .. .. 8. sivulis . 

7 (4). Genital plates elongate-triangular, flat, their 

inner margins anbcontiguous. Penis black, 
resembling the daw-joint of a Garabui. 

Lobes of pygofer in the male each with a 
large blackish horn on the inner side near 
the apex . ..4. mollicula . 

8 (1). Principal wing-nerves fuscous or black. 

9 (10). ScuteUnm with a distinct black spot at the 

apex. .. 6. pygmaa, 

10 (9). Scutellum immaculate. 

11 (12). Elytra membranous, more than three times as 

long as wide; suprabraohiai area and the. 

apical half of the subcostal area hyaline .. 6, variata. 

12 (11). Elytra snbcoriaceous, about 2J times as long 

as wide, opaque throughout .. .. 7. aureola. 
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1. Dicranenra flavipenniSy Zett. 

Cicada fiavipennis, Zett,, Ins. Lap., 292, 15. 

Typhlocyha fiavipennis, Flor, Ehyn. Liv., ii., 888, 4 ; 
EIrschb., Cicad., 180, 8, 

Eupteryxfiavipennis , Marsh., Ent. Mo.Mag., iii., 219,8. 

Natus fiavipennis, J. SahL, Not. Fenn,, xii., 163, 1; 
Leth., Cat. Hem. Nord., ed. ii., 64, 68 and^8 ; 
Ferrari, Cicad. agri Lignst., 76 and 77; Fieb., 
Cicad. d’Eur. (Typhlocyhini) , 12, 6. 

Deep yellow; abdomen above black. Hind margin of pronofcum 
with an arcuate notch of equal width with the base of the 
scutellnm. Elytra deep yellow; membrane whitish hyaline. Hind 
tibiae w ith a row of distinct black points. Length, 8$ mm. 

Common amongst Carices. This species is readily 
distinguished by its Deltocephaloid crown and the 
uniform distribution of the yellow pigment in the elytra. 

2. Dicraneura citrinella , Zett. 

Cicada citrinella , Zett., Faun. Ins. Lap., 636, 86. 

Cicadula citrinella % Zett., Ins. Lap., 299,18. 

Typhlocyha citnnella, H.-Scff., Lents. Ins., 124, 2. 

T. forcipata, Flor, Ehyn. Liv., ii., S89, 6; Kirsclib., 
Cicad., 181, 9. 

T. gracilisy Zett., Ins. Lap., 299, 14. 

Notus citnnellus, J. SahL, Not. Fenn., xii., 165, 8; 
Ferrari, Cicad. agri Ligust., 76 and 77. 

N. Schmidtiy Leth., Cat. Hem. Nord., ed. ii., 65, 69 
and 80; Ferrari, l. c. ; Fieb., Cicad. d’Eur. 
( Typhlocyhini ), 15, 8. 

Dirty yellow; abdomen above black, paler towards the apex. 
Corinm dirty yellow, the apical half of the subcostal area, the 
suprabxachial area, and the apical third of the brachial area, 
hyaline. Membrane fasco-kyaline. Hind tibise with a row of 
distinct black points. Length, mm. 

Foxley Wood, Norfolk. 

8. Dicraneura similis, Edw. 

Dicranoneura similis , Edw., Ent. Mo. Mag., xxi., 229. 

Very similar in siee and colour to the last, from which it is best 
distinguished by the structure of the male genitalia. I cannot lay 
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down any characters by which to separate the females of the two 
species. Length, 8} mm. 

By sweeping grasses on wot commons in Norfolk; not 
unfrequent. In the original description ({. c.) I credit 
this species with flat genital plates: this mistake I 
attribute to insufficient examination of the only speci¬ 
men then at hand before mounting for the microscope: 
the genital plates in this species agree with those of 
D. citnnella in their pincer-like formation (PI. III., 
17 ). 

4. Dicraneura mollicula , Boh. 

Typhlocyba mollicula , Boh., Sv. Ak. Handl., 43, 18 
(1847). 

T. facialis, Flor, Bhyn. Liv., ii., 385, 2. 

T. Flori, Kirschb., Cicad., 179, 6. 

Notus mollicidits, J. Sahl., Not. Fenn., xii., 166, 4; 
Ferrari, Cicad. agri Ligust., 76 and 77; Fieb., 
Cicad. d’Eux. ( Typhlocybini ), 13, 6. 

N. facialis, Leth., Cat. Hem, Nord., ed. ii., 65, 69 and 
79. 

Dicranoneura mollicula , Dongl., Ent. Mo. Mag., xii., 
28, 8. 

D, citnnella , id., 1. c. 

Yellow, in some examples inclining to orange ; abdomen above 
generally black towards the base. Hind margin of pronotum at 
most faintly concave. Elytra yellow, the membrane and a spot in 
the apex of the subcostal and suprabxaohial areas hyaline. Length, 
3i mm. 

Very common amongst low plants in a variety of 
situations. 


5. Dicraneura pygmaa, Dough 

Dicranoneura pygrruea , Dough, Ent. Mo. Mag., xii., 
203. 

<?* Orange-yellow; abdomen above black, genitalia yellow. 
Corium and clavus inwardly paler orange than on their outer 
sides, nerves deeper orange, inner margin of the clavus with a 
fuscous line. Membrane with a slightly fnscons tinge; nerves pale 
orange. Legs pale orange; claws infnseated. Length, 2J- mm. 

Darenth Wood, October {Douglas), The single male 
on which this species was founded still remains unique. 
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G. Dicraneura variata , Hardy, 

Dilraneura variata , Hardy, Trans. Tynes. F. C., i., 
428, 1. 

Typhlocyba citrinella, Flor, Rhyn. Liv., ii., 886, 3; 
Eirsckb., Cicad., 180, 7. 

Eupteryx citrindliis, Marsh., Ent. Mo. Mag., iii., 218,2. 
aridellus, J. Sakl., Not. Fenn., xii., 167, 5. 

A 7 ", cephalotcs , Leth., Cat. Hem. Nord., ed. ii.. 64, 68 
and 78; Fieb., Cicad. d’Eur. ( Typhlocybini ), 9, 2. 

Pale greenish yellow, dull; abdomen black. The colour of the 
elytra varies to dark green, sometimes with a reddish tinge, or 
occasionally deep orange-red, the latter in northern examples. 
Length, 81mm. 

Locally common amongst low plants in damp places. 

7. Dicraneura aureola , Fall. 

Cicada aureola f Fall, Hem. Suec,, ii., 39, 22. 

Justus aureolas , Germ., Faun. Ins. Em\, xvii., 20. 

Typhlocyba aureola , H.-Scff., Deuts. Ins., 1G4, 16; 
Flor, Rhyn. Liv., ii,, 391, 6; Kirschb., Cicad., 
182, 11. 

T. clilorophana , H.-Seff., L c,, 124, 9. 

Erythria aureola , J. Sabi., Not. Fenn., xii., 202, 1 ; 
Fieb., Cicad. d’Eur. ( Typhlocybini ), 6, 8. 

Abfas aureolas , Leth., Cat. Hem. Nord., ed. ii., 64, 68 
and 78; Ferrari, Cicad. agri Ligust., 76. 

Short and stout. Crown, pronotum, and seutellum yellow; 
elytra light yellowish green; abdomen above black. Pore parts 
and lege, particularly the face and the latter, frequently tinged 
with red. Length, 2j — mm. 

On Gariccs,. Findkom Marsh, Forres, Morayshire 
(Norman), It is said to occur on Calluna in August anti 
September. 

iii. Kybos, Fieb. (PI. III., fig. 20. 

Fieb., Cicad. d’Eur., pt. i., 127 (1876). 

Body moderately stout. Crown one-half or less than half as 
long as the pronotum, its front and hind margins feebly curved, 
subparEthel. Ocelli distinct. Elytra longer than the abdomen; 
second apical area triangular; appendix wanting. Submarginal 
wing-nerve running into the confluent continuation of the first and 

a 2 
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second nerves; third wing-nerve simple, joined to the second by a 
transverse nerve. Genital valve well-dev eloped in the male. 

1. Kybos smaragdukiy Fall. 

Cicada smaragdukiy Fall., Hem. Suee., ii., 58, 46. 

Cicadula smaragdula, Zett,, Ins. Lap., 298,9 ; J. SaM., 
Not. Fenn., xii., 159,1. 

Typhlocyba smaragdula , H.-Scff., Dents. Ins., 124, 8, 
and 164, 16; Flor, Bhyn. Liv., ii., 893, 8; 
Kirschb., Cicad., 178, 2. 

Eupteryx viridipcs, Curt., Brit. Ent., 640, 9. 

E. smaragdidus , Marsh., Ent. Mo. Mag., iii., 219, 5. 

Kybos smaragdidus , Leth., Cat. Hem. Nord., ed. ii., 
65 and 8] ; Fieb., Cicad. d’Enr. ( TyphlocyUni ), 
27, 1. 

Green or greenish yellow, shining; crown, pronotnm, and 
scutellnm with a narrow pale stripe; the latter is frequently 
bounded on each side by a dark stripe, or the upper fore parts are 
entirely reddish or dark brown. Inner margin of elytra generally 
beaming a fuscous Btripe, which sometimes oxtends to the mem¬ 
brane; claval suture frequently narrowly fuscous. Abdomen above 
black; hind margins of the segments more or less widely pale. 
Legs green, olaws black. Length, 4- mm. 

Common on poplars, willows, and sallows. 

iv. Chlorita, Fieb. (PI. HI., fig. 22). 

Fieber, Cicad. d'Eur., pt, i., 126 (1876). 

Elongate, delicate species, pale green in colour. Crown (with 
the eyes) crescent-shaped, more or less pointed. Elytra longer 
than the abdomen; second apical area oblong; appendix wanting. 
Neuration of the wings as in the last genus. Genital valve 
wanting in the male. 

Our two species may be thus distinguished:— 

Suprabrachial area hyaline throughout.. ., 1. flavesccns. 

Suprabrachial area hyaline at the apex only .. 2. viridula. 

1. Chbrita fiavescens , Fab. 

CicadaJlavescensy Fab., Ent. Sysi, iv., 46, 85 ; Sys. 

Bhyn., 79, 85. 

Typhlocyba jhtvesccns, Flor, Bhyn. Liy., ii., 894, 9; 

Kirschb., Cicad., 178, 3. 
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EupteryjcJlavcscens , Marsh., Ent. Mo. Mag., iii, 220,6. 

Cicadidajlavescens, J. Sahl., Not. Fenn., xii., 161, 8. 

Cklorita fiavescens, Fieb., Cicad. d’Eur. ( Typhlocybini ), 
18 and 25. 

Yellowish green; a spot in the apex of the subcostal area, the 
entire suprabrachial area, a large subtriangular spot in the apex of 
the brachial area, and the membrane, hyaline; the latter very 
faintly tinged with fuscous. The white silky hairs on the apex of 
the male genital plates twice as long as the erect bristles which 
clothe the other portions of the same. Length, 3^—4 mm. 

Common on various trees and bushes throughout the 
autumn, and on firs in winter and spring. Judging from 
a type received from Norman, this species is the (7. 
apicalis of his Morayshire list (Ent. Mo. Mag., xv., 256). 

2. Chlorita viridula , Fall. 

Cicada viridula, Fall,, Hem. Suec.. ii., 58, 47. 

Typhlocyba vitidula , H.-Scff., Deuts. Ins., 161, 14 and 
16; Flor, Rhyn. Liv., ii., 892, 7; Eirschb., 
Cicad., 178, 4. 

Eapterpx Solani , Curt., Morton’s Cyclop. Agric., i., 
772. 

E. viridulus, Marsh., Ent. Mo. Mag., iii., 219, 4. 

Cicadula viridula, J. Sahl., Not. Fenn., xii., 160, 2. 

Cklorita viridula, Fieb., Cicad. d’Eur. [Typhlocybini), 
22 and 25. 

Green, with pale or white markings on the head, pronotum, and 
scuteUum; these markings are very variable, and ore best seen in 
the fresh insect; the most constant of them seems to be a white 
stripe on the basal two-thirds of the soutollum. A spot in the 
apex of the subcostal and suprabraoliial areas, a large sub- 
triangular spot in the apex of the brachial area, and the membrane, 
hyaline; the latter very faintly tinged with fuscous. The white 
silky hairs on the apex of the male genital plates subequal in 
length to the erect bristles on the romainder of the same. Length, 
3 mm. 

Equally common with the last, and frequently taken 
in company with it. C. apicalis , Flor, has been recorded 
as British, but it seems to me in error; Marshall’s 
exponents of it consisted of several different species of 
Typhlocyba , and a reputed example in Douglas’ collection 
is certainly C. viridula . Lethierry, Fitber, and Ferrari 
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recognise a species, C. solani , Koll., which ought to 
occur here. It has the head narrower than the pro- 
notum, and Ferrari says that it has the suprabrachial 
area hyaline, while Lethierry and Fieber credit it with 
unicolorous elytra. It is. remarkable that Lethierry 
does not include C. viridula in his Cat. Hem. Dept, 
du Nord. 


v. Eupteryx, Curt (PI. HI., 25). 

Curtis, Ent. Mag., i. (1832). 

Body elongate. Crown for the most part crescent-shaped. 
Elytra much longer than the abdomen; apical areas four, the 
second triangular; appendix wanting. Submarginal wing-nerve 
incomplete; first and second wing-nerves simple, as well as the 
third, the two former connected near the apex by a short transverse 
nerve, the latter joined by a transverse nerve to the second nerve 
above and the Bubmarginal nerve below. 


Table of Specieh, 


1 (4). Elytra obliquely subtruncate at apex. 

2 (3). Length, 3 mm. 

3 (2). Length, 2—2£ mm. 

4 (1). Elytra evenly rounded at apex. 

5 (24). Head across the eyes as wide or wider than 

the pronotum. 

6 (7). Hind tibiae black, widely pale at the base . „ 

7 (6). Hin&tibi® entirely pale, or only black at the 

extreme apex, 

8 (19). Elytra with a black spot on the costa, or the 

inner margin, or both. 

9 (14). Nerve forming the upper boundary of the 

fourth apical area springing from the 
middle of the apex of the subcostal area. 

10 (11). Length, 3$ mm. . 

11 (10). Length, 3 mm. 

12 (13). Crown with two blaok spots on the hind 

margin, confluent behind, and forming a V 

13 (12). Hind margin of the crown with one black 

spot, winch is generally small and roundish 
14. (9). Nerve forming the upper boundary of the 
fourth apical area springing from about the 
middle of the apex of the suprabrachial 
area, or continuous with the brachial nerve. 
In (18;. Pronotum with two large sabreniform black 
bpots. 

18 (17). Length, 4 mm. Sides of the face longer than 
its width Including the eyes 


1. vittatwi. 

2. notatus. 


3. urtica , 


4. htaclujdeamm. 


5. colliniis. 

6. melweo* 


7. auratu*. 
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17 (16). Length, 3^ mm. Sides of the face shorter 

than its width including the eye9 .. 8. carpini, 

18 (16). Pronotum unspotted, or, if spotted, the spots 

small and not subreniform .. .. 9. signatipennis. 

19 (8). Elytra without black spots on the costa or 

inner margin. 

20 (21). Elytra with alternate pale and fuscous stripes 10. tenellus. 

21 (20). Elytra not striped. 

22 (23). Elytra pale green, generally infuscated down 


the middle.11. abrotani . 

23 (22). Elytra yellow, more or less tinged with fus¬ 

cous at the apex.12. Jilicum . 

24 (5). Head across the eyes narrower than the pro¬ 

notum. 

26 (26). Elytra without markings .. .. .. 13. German, 

26 (25). Elytra with a fine oblique black line about 

the middle of the costa. 

27 (28). A deep black round spot on the membrane.. 14. pulchellus . 

28 (27). Membrane without any round black spot .. 15. concinna . 


1. Eupteryx vittcitus, Lin. 

Cicada vittata , Lin., Faun. Suec., ed. i., 634; ed. ii., 
242, 893; Sys. Nat., v., 468) 36; Fall. Hem. 
Suec., ii., 66, 63. 

Cicadula vittata , Zett., Ins. Lap., 299, 17. 

Typhlocyha vittata , H.-Scff., Deuts. Ins., 164, 16; 
Burra., Handb., ii., 107, 8 ; Flor, Bhyn. Liv., ii., 
426, 80; Kirschb., Cicad., 198, 86; Leth., Cat. 
Hem. Nord., ed. ii., 70; Fieb., Cicad. d’Eur. 
(TyphbcyUni), 29, 1. 

T . 4-sir}nata> Hardy, Trans. Tynes. F. C., i., 418, 6. 

Eupteryx vittatus , Marsh., Eni Mo. Mag., iii., 267, 
26; J. Sahl., Not. Fenn., xii., 190, 1. 

Head yellow; bind part of crown blackish brown, with a pale 
middle stripe. Pronotum blackish brown, sometimes with a few 
(3 to 6) pale points. Scutellum blackish brown, a fine middle 
stripe and the apex yellow. Corium blackish brown, a large 
irregular patch on the costa reaching half-way across the elytron, 
a subtriangular spot in the apex of the costal area, and a semi¬ 
circular spot on the inner margin just below the apex of the 
scutellum, yellow ; membrane blackish brown, a roundish spot in 
the base of the fourth apical area, two spots in the third apical 
area, a minute point in the base of the second apical area, a large 
roundish spot occupying almost the whole of the first apical area, 
and the apex narrowly, shining white; on the apox of the nerve 
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dividing the first apical area from the second a small roundish 
yellow spot. Abdomen in the male black, hind margins of the 
segments yellow, genital plates yellow; in tho female, above black 
with yellow hmd margins to the sogments, beneath yellow, pygofer 
black. Breast and legs yellow. Length, 8 mm. 

Very common amongst low plants in damp places* 

2. Euptcryx notata, Curt. 

Eitpteryx notata , Curt., Brit. Ent., xiv., 640, 1* 

E . Wallengreni, J. Salil., Not. Eenn., xii., 191, 2. 

E. diminuta, Ferrari, Cicad. agri Ligust., 78. 

Typlilocyba Wallengreni , Stal, Ofv., 177, 7 (1854); 
Fieb., Cicad. d’Eur. ( Typhbcybini ), 81, 8. 

T. diminuta , Kirschb., Cicad., 191, 17; Leth., Cat. 
Hem. Nord., ed. ii., 70. 

Like the preceding species in colour and facies, but ono-third 
smaller, with the crown more pointed. Length, 2—2J mm. 

Common amongst low plants in waste places. 

8. Eupteryx urtica , Fab. 

Cicada urtica, Fab., Sys. Bhyn. 77, 76; Fall., Hem. 
Suee., ii., 50, 41. 

Cicadula urtica , Zett., Ins. Lap., 299, 16. 

Typlilocyba urtica , H.-Scff., Dents. Ins,, 124, 4; Flor, 
Bhyn. Liv., ii., 428, 81; Kirschb., Cicad., 195, 
88; Leth., Cat. Hem. Nord,, ed. ii., 71; Fieb., 
Cicad. d’Eur. ( Typhlocybini ), 41, 12. 

Eupteryx tanalis , Curt., Brit. Ent., xiv., 640, 6. 

E. urtica , Marsh., Ent. Mo. Mag., iii., 268, 26; J. 
Sahl., Not. Fenn., xii., 198, 4; Ferrari, Cicad. 
agri Ligust., 79. 

Brons yellow, sides and apex frequently black, just below the 
forehead a pair of black points. Crown yellow, a triangular spot 
on the hind margin and two roundish spots on the disc black. 
Pronotnm yellow, with a black spot on each side and about four 
others on the front margin, on the hinder half a double fuscous, 
middle stripe bounded on each side by a black triangular spot. 
Scutellum yellow, with two black spots at the base. Elytra 
greenish white; elavus with two streaks at the base, a suboval 
spot in the middle, and the apex, fuscous; brachial area fuscous; 
suprsJbarachial area apparently divided into two, of which the basal 
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one is filled up with fuscous and the other is margined with the 
same colour, more widely at the base and apex; the apical half of 
the subcostal area is also margined with fuseouB in a similar 
manner; on the costa two oblique black spots, one before, the other 
which reaches the suprabraclhal area, just behind the middle. 
Membrane dark fuscous, a spot at the base of the fourth apical 
area, an irregular interrupted band across the middle, the apex 
rather widely, and a small roundish spot on the apex of the nervo 
dividing the first apical area horn the second, white. Breast and 
abdomen black; hind margins of the segments of the latter 
narrowly yellow. Legs yellow; hind tibia black, except at the 
base; apex of the hind tarsi black in the male. Length, 

—8^ nun. 

Very common amongst nettles. 

4. Eupteryx stachydeanm, Hardy. 

Typhhcyba stachydearum , Hardy, Trans. Tynes. F. 0., 
i., 422, 9. 

T. Curtisii , Flor, Rhyn. Liv., ii., 431, 32; Leth., 
Cat. Hem. Nord., ed. ii., 72; Fieb., Cicad. d’Eur. 
( Typhlocybini ), 44, 13. 

T. Zelleri , Kirschb., Cicad., 195, 40. 

Eupteryx stachydearum , Marsh., Ent. Mo. Mag., iii., 
268, 28. 

E. hortensis, Curt., Brit. Ent., xiv., 640, 5 (forte). 

Head, pronotum, and scutellum yellow, with dark markings aa 
in E. urticce, save that the spot on the back of the crown is 
generally transversely suboval and somewhat irregular in outline, 
and the double stripe on the hind part of the pronotum is more or 
less suffused over the disc. Elytra greenish white, the areas a little 
darker and narrowly margined with fuscous, the costal spot nearest 
the base obsolete, and the one beyond the middle divided by the 
pale nerve, which separates the costal area from the BubcoBtal. 
Membrane dark fuscous, a spot in the fourth apioal area, a 
bisinuate band across the middle, the apex very narrowly, and a 
large roundish spot on the first apical area, white. Breast and 
abdomen black, hind margins of the segments of the latter yellow. 
Legs yellow: i hind tibia narrowly black at the apex, some 
fkscous spines as well as pale ones on the outer side, first joint of 
hind tarsi black, pale on the basal third or a little more, third joint 
fascaus at the extreme apex; ? generally with the extreme apex 
of the hind tibia? and tarsi fuscous, but very frequently the basal 
joint oi the hind tarsi is fuscous at the apex. Length, 8£ mm. 
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Yery common on Labiates, particularly on Teucnum 
scorodonia . Easily distinguished from the two following 
species by its larger size and darker colour. The two 
points on the irons are not unfrequently wanting in the 
male. 

5. Eupteryx collinus , Flor. 

Tpphlocyba collina , Flor, Rhyn. Liv., ii., 483, 88; 
Kirschb./ Cicad., 196, 42; Leth., Gat. Hem. 
Nord., ed. ii., 72 ; Fieb., Cicad. d’Eur. ( Typhlo - 
cybini), 45. 

Similar to the preceding, but smaller and paler, and having the 
basal black spot on the crown always V-shaped. Legs yellow: 
$; hind libise narrowly black at the apex, with some of the spines 
on the outer side fuscous, first joint of the hind tarsi black on the 
apical third or a little less, third joint black, pale at the base : $ ; 
hind tarsi dark only at the extreme apex, outer edge of hind tibiae 
without fuscous spines. Length, 8 mm. 

Locally abundant on Bullota nigra at Norwich. 

6. Eupteryx ynelissa , Curt. 

Eupteryx melissce , Curt., Brit. Ent., xiv., 640, 7; 
Marsh., Ent. Mo. Mag., iii., 268, 27; Ferrari, 
Cicad. agri Ligust., 79. 

Typhlocyba melissce, Leth., Cat. Hem. Nord., ed. ii., 
72 and 84; Fieb., Cicad. d’Eur. {TyphlocyUni), 44. 

Very similar to the last in size and appearance, hut the basal 
black spot on the crown is never V-shaped. Legs yellow, only the 
extreme apex of the tarsi fuscous. Very rarely in the male the 
hind legs are coloured as in that sex of JB. collinus , but there are 
nu fuscous spines on the outer edge of the hind tibiae in either sex. 
Length, 8 mm. 

On various Labiates; not uncommon. 

7. Eupteryx auratus , Lin. 

Cicada aurata, Lin., Faun. Suec,, ed. i., 685 ; ed. ii., 
243, 899; Sys. Nat., 466, 48; Fab., Sys. Rhyn., 
78, 80; Fall., Hem. Suec., ii., 50, 40. 

Typhlocyba aurata , H.-Scff., Nom, Ent., 68; Flor, 
Rhyn. Liv., 428 , 28 ; Kirschb., Cicad., 192, 88; 
Leth., Cat. Hem. Nord., ed. ii., 71; Fieb., Cicad. 
d’Eur* {Typhlocybini) i 54, 21. 
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T . picta, Burm., Handb., ii., 107, 2. 

T.fulua, H.-Scff., Deuts. Ins., 148, 1. 

Eupteryx auratus , Marsh., Ent. Mo. Mag., hi., 266, 
28; J. Sahl., Not. Fenn., xii., 194, 5; Ferrari, 
Cicad. agri Ligust., 79. 

Fore ports yellow or greenish yellow; sides and apex of the 
irons sometimes black; on the crown two large black spots, which 
are occasionally more or less confluent behind; on the pronotum 
a large sometimes subrenifonn black spot on each side, and often 
a pair of black points near the front margin ; scutellmn with two 
large black spots at the base, which sometimes leave only a fine 
middle stripe and the apex pale. Elytra yellow or greenish 
yellow, with a wide irregular fuBcous stripe down the middle; on 
the costa near the base an oblique black line, and just beyond the 
middle a large black spot; on the middle of the inner margin a 
round black spot. Membrane fuscous, a large spot in the first, 
third, and fourth apical areas, a minute spot on the apex of the 
nerve dividing the first and second apical areas, and the apex 
broadly, white. Abdomen black ; hind margins of the segments 
more or less narrowly yellow; genital plates yellow. Legs 
entirely yellow. Length, 4 mm. 

Sparingly on mint at Norwich in company with 
E . carpini, E. stachydearum , and E. melissa ; probably 
widely distributed, but overlooked. Marshall ( l . c., 267) 
considered this species sufficiently common throughout 
the country, but it has scarcely been recognised witli 
certainty since the time lie wrote. 

8. Eupteryx carpini , Foure. 

Cicada carpini , Fourc., Ent. Par., i., 191, 25. 

C. picta, Fab., Ent. Syst., iv., 42, 67; Sys. Bbyn.,. 
71, 76. 

Tettigonia picta, H.-Scff., Deuts. Ins., 112, 28. 

Typhlocyha picta , id,, l. c., 169, 16; Flor, Bhyn. Liv. r 
ii., 427, 29; Kirschb,, Cicad., 193, 84. 

T . aureola , Boh., Sv. Ak. Hand!., 49, 28 (1847). 

T. carpini , Leth., Cat. Hem. Nord,, ed. ii., 77; Fieb. r 
Cicad. d’Eur. (Typhlocyhini) , 53, 20. 

Eupteryx pictus, Marsh,, Ent. Mo. Mag., iii., 267, 24; 
J. Sahl., Not. Fenn., xii., 195, 6. 

E. carpini, Ferrari, Cicad. agri Ligust,, 79. 

Similar to the precoding, but smaller, with all the dark markings 
much reduced. The fuscous stripe down the elytra is wry 
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frequently more or less interrupted on the diso, when the daik 
markings consequently take the form of two irregular curved 
bands, one before and the other behind the middle; this band-like 
arrangement of the markings is best appreciated when the elytra 
are dosed. Genital plates black, the outer sides and apices 
broadly yellow. Length, 3£ mm. 

Very abundant on various low plants, and especially 
Labiates, in gardens and elsewhere in autumn. 

9. Eupteryx signatipennis , Boh. 

Typlilocyla signatipennis, Boh., Sv. Ak. Handl., 86, 8 
(1849). 

Euptei-yx signatipennis , Marsh., Ent. Mo. Mag., iii., 
247, 15; J. Sahl., Not. Fenn., xii., 196, 7 ; Fieb., 
Cicad. d’Eur. (Typhlocybini), 55. 

Face yellow; upper fore parts very pale green, somotimes with 
a pair of black triangles on the base of the scutellum, and more 
rarely a black point on each side of the pronotum with or without 
some indication of a pair of spots on the crown. Elytra very palo 
green, the brachial area and the apical half of the suprabrachial 
and subcostal areas whitish hyaline, near the costa beyond the 
middle a small black spot and a round black spot on the inner 
margin about the middle, the disc occasionally with some ill- 
defined fuscous stripes; rarely the elytra are without spots. 
Membrane whitish hyaline, more or less suffused with fuscous and 
frequently having an ill-defined blackish spot near the apex of the 
first apical area. Abdomen black; hind margins of the segments 
very narrowly pale. Legs entirely pale yellow. Length, 3i mm. 

On Spirm ulmaria ; local. 

10. Eupteryx tenellm , Fall. 

Cicada tenella , Fall., Act. Holm., 48 (1806); Hem. 
Suec. Ii., 52, 44. 

Typhlocyba tenella , H.-Scff., Deuts. Ins., 164, 16; 
Flor, Bliyn. Liv., ii., 421, 27; Kirsehb., Cicad., 
191, 82; Fieb., Cicad. d'Eur. ( Typhlocybini ), 
49 17. 

T, pulchclla, H.-Scff., L c,, 124, 6. 

Eupteryx tenella , J. Sahl., Not. Fenn., xii., 192, 8; 
Doug., Ent. Mo. Mag., xii., 204. 

Head yellow, Bides and apex of the frone frequently black, two 
large round Bgois on the forehead, and a transversely suboval one 
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on the base of the crown, black. Pronotum fuscous, broadly 
yellow in front. Scutellum yellow, with a large black spot on 
each side of the base. Elytra pale green, the suprabrachial area 
and the membrane fusco-hyaline; a stripe in the Bubcostal area, 
a rather wide regular one along the claval suture, and tho scutellar 
margin narrowly, dark fuscous. Abdomen black, margins of the 
segments more or less widely yellow. Legs yellow; the extreme 
apex of the tarsi fuscous. Length, 8 rum. 

Scarce. Birdbrook, Essex (Poiver) ; on Achillea mille¬ 
folium near Norwich. 

11. Eupteryx abrotani, Dougl, 

Eupteryx abrotani , Dough, Ent. Mo. Mag., xi., 118; 
Fieb., Gicad. d’Eur. ( Typhlocybini ), 66. 

Face j ellow; upper fore parts pale greon without markings. 
Elytra pale greenish yellow, the nerves of the diso generally 
margined with fuscous; membrane whitish hyaline, the pale greon 
nerves very broadly murgined with fuscous. Abdomen black; 
hind margins of the segments sometimes very narrowly yellow. 
Legs yellow, claws fuscous. Length, 3 mm. 

On Artemisia abrotanum and maritima; abundant 
where it occurs. 

12. Eupteryx Jilicum, Newm. 

Typhlocybafilicum , Newm., Trans. Ent Soc. Lond., 
2nd ser., ii., Proceed., 182, 8; Leth., Cat. Hem. 
Nord., ed. ii., 73; Fieb., Cicad. d’Eur. ( Typklo - 
cybini), 84, 6. 

Eupteryx filieim , Marsh., Ent. Mo. Mag., iii., 247,16. 

Fore parts yellow; pronotum sometimes tinged with red in the 
male. Elytra yellow or golden yellow, a spot in the apex of the 
brachial, suprabrachial, and subcostal areas, and the membrane, 
fuscous; the latter with about three large whitish hyaline spots. 
Abdomen black; hind margins of the segments more or less 
widely yellow. Legs yellow, sometimes tinged with red. Length, 
8i mm. 

On ferns; local and scarce. London {Douglas), 
Milford {Marshall). 
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18. Eupteryx Germari, Zett. 

Gicadula German , Zett., Ids. Lap., 801, 23. 

Typhlocyba German, H.-Scff., Dents. Ins., 164, 16; 
Flor, Rhyn. Liv., ii., 420, 26; Kirschb., CieacL, 
189, 28; Leth., Cat. Hem. Nord., ed. ii., 72; 
Fieb., Cicad. d’Eur. ( Typhlocybini ), 83, 5. 

Eivpteryx Gennari , Marsh., Ent. Mo. Mag., iii., 266, 
22; J. Sahl., Not. Penn., xii., 213, 11. 

Upper side greenish grey; membrane whitish hyaline, fumose 
round the apex. Elytra subopaque, suprabrachial area and the 
apical half of the subcostal area whitish hyaline. Nerves of the 
membrane fuscous from the apex forwards. "Wings fumose, 
longitudinal nerves black. Abdomen black; hind margins of the 
segments more or less narrowly yellow. Legs greenish grey. 
Length, 4—4 J mm. 

On Scotch firs; not uncommon. 


14. E apteryx pulchellus, Pall. 

Cicadapulchella, Pall., Hem. Suec., ii., 55, 51. 

Cicadula pulchclla, Zett., Ins. Lap., 801, 22. 

Typhlocyba pulchella, Plor, Rhyn. Liv., ii., 418, 25; 
Eirschb., Cicad., 190, 80; Leth,, Cat. Hem. 
Nord., ed. ii., 70; Pieb., Cicad. d’Eur. (Typhlo- 
cybini ), 86, 8. 

Euptcryx pulchellus, Marsh., Ent. Mo. Mag., iii., 266, 
21; J. Salil., Not. Fenn., ii., 199,10. 

E. oniatipejinis, Curt., Brit. Ent., xiv., pi. 640. 

Crown, pronotum, and sentellum yellow, the two latter frequently 
■suffused with brown. Elytra lighter or darker yellow, more or 
less suffused with brown towards the apex of the corium, some¬ 
times with a rosy tinge; an oblique line on the middle of the costa 
reaching outwardly to the subcostal area, the nerve at the apex of 
the costal area, and a conspicuous point on the nerve which 
.separates the first from the second apical area, black. Membrane 
fuscous, the apex very narrowly, a spot at the base of the first 
apical area, and another in the third apical area, white; the nerve 
at the apex of the brachial area fuscous, and the space around it 
suffused with the same colour. Abdomen black above; hind 
margins of the segments more or less widely pale. Legs pale 
yellow. Length, 4—4£ mm. 

Common, especially on oaks. Pale 'whitish examples 
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of this insect are not uncommon, but they may always 
be distinguished from the next species by the minute but 
constant differences in the pattern on the elytra. 

15. Eupteryx concinna , Germ. 

Tettigonia concinna , Germ., Faun. Ins. Eur., 14, 22. 

Typhlocyba concinna ) H.-Scff., Deuts. Ins., 164, 16; 
Leth., Cat. Hem. Nord., ed. ii., 70; Fieb., Cicad. 
d’Eur. {Typhlocybini ), 85, 7. 

Eupteryx concinna , Ferrari, Cicad. agri Ligust., 78 
and 79. 

Exceedingly like a pale whitish example of the last species, but 
although there is sometimes the faintest possible indication of the 
black spot on the nerve which divides the first from the second 
apical area, it is never developed, and in place of the ill-defined 
brown line which bounds the apex of the brachial area in E , 
pulchellm the apices of both the brachial and suprabrachial areas 
in the present species are bounded by a sharply-defined black line. 
Length, 4—mm. 

Not uncommon on oaks; occurring with the last 
species. The distinctive characters given above are 
supplemented by great structural differences between the 
male genitalia of this species and E. pulehellus . 


vi. Typhlocyba, Germ. (PL III., fig. 28). 

Germar, Silb. Eev. Ent., i. (1838). 

Body small, cylindrical. Crown crescent-shaped, more or less 
pointed. Elytra much longer than the abdomen, the four apical 
areas well-defined, the seoond triangular; membrane wanting. 
Submarginal wing-nerve incomplete; first and second wing-nerves 
confluent before the apex and running to the margin as one nerve; 
third wing-nerve simple, the straight transverse nerve connecting 
it with the second wing-nerve, prolonged in a suboblique direction 
as far as the submarginal nerve. 

This genus, as here limited, is equivalent to Anomia, 
Fieb. (Cicad. d’Eur., pt. i., 128). The species are 
mostly arboreal in their habits. 
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Table of Species. 

1 (8). Pronotnm with one or more black spots. 

2 (5). Two or more black spots on the pronotnm. 

3 (4). Disc of pronotum with an oval black spot down 

the middle. 

4 (S). Disc of pronotum without any black marking 

in the middle. 

6 (2). Pronotum with only one (punctiform) black 
spot. 

6 (7). Nerves of tlio membrane not black at tho apox 

7 (6). Nerves of the membrane black at the apex .. 

8 (1). Pronotum not spotted with black. 

9 (20). Elytra not striped or banded with dark brown. 

10 (25), Elytra yellow, greenish yellow, or creamy 

white. 

11 (20). Elytra yellow, membrane distinctly fuscous. 

12 (17). Suture not fuscous. 

13 (14). Nerves of the membrane black at the apex .. 

14 (18). Nerves of the membrane not black at the apex. 

15 (16). Abdomen chiefly black. 

16 (15). Abdomen pale. 

17 (12). Suture more or less broadly fuscous. 

18 (19). Entire clavuB more or less distinctly fuscous 

19 (18). Suture narrowly fuscous . 

20 (11). Elytra yellow or creamy white, membrane not 

or only very faintly tinged with fusoous. 

21 (22). $; elytra deep yellow, costa narrowly red¬ 

dish : $; elytra pale yellow, apical areas 
hyaline 

22 (21), Not aB above. 

23 (24). Elytra varying in colour from pale yellow to 

milk-white, apical areas faintly tinged with 
fuscous. Penis with a tuft of four lanceo¬ 
late leaf-like appendages at the apex. Lives 
on roses . 

24 (28). Elytra very pale creamy white, scutellum 

tinged with pink, at least when fresh, Penis 
with a tuft of four falcate appendages at 
the apex, Lives on sallows 

25 (10). Elytra whitish, with large red spots .. 

20 (9). Elytra striped or banded with dark brown. 

27 (28), Elytra yellow, with two broad dark brown 

bands. 

28 (27). Elytra yellow, with a narrow dark brown 

stripe along the claval suture 


1. jucunda. 

2. sexpmetata. 

3. debilifi. 

4. vhni. 


5. tenemma. 

G. aurovittata, 

7. Dougla&i. 

8 . gratmeu 

9. cratcegi. 

10. Lethierryi. 

11. w. 

12 . salicicola . 

13. quercus . 

14. nitidula, 

15. geometrica . 
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1. Typhlocyba jucunda , H.-8. 

Typhlocyba jucunda. H.-Scff., Dents. Ins., 144, 16; 
Flor, Rhyn. Liy., ii., 682; Kirschb., Ciead., 188, 
27; J. Sahl., Not. Fenn., xii., 172,1; Eerrari, 
Cicad. agri Lignst., 82; Fieb., Cicad. d’Eur. 
(Typhlocybini ), 48, 16. 

T. Zetterstedti, Boh., Sv. Ak. Handl., 47, 22 (1847). 

Eupteryxjucundus, Marsh., Ent. Mo. Mag., iii., 265,19* 

Upper side yellow or greenish yellow, with black spots; elytra 
with fuscous stripes. Crown with two roundish black spots in 
front. Pronotuna with an oval spot down the middle, a large 
round spot on each side, a point near each hind angle, and two 
others on the front margin black. Scutellum black, with two 
V-shaped lines across the base and the apex yellow. Elytra with 
two stripes in the clavus, a cuneate spot in the apex of the brachial 
area, the entire suprabrachiai area, a stripe in the apical half of 
the subcostal area, and the membrane, fuscous; nerves of the 
latter yellow. Wings fumose, principal nerves black. Abdomen 
black; hind margins of the segments very narrowly yellow. 
Legs yellow, claws black. Length, 4 mm. 

On alders; not uncommon. 

2. Typhlocyba sexpunctata , Fall. 

Cicada 6-punctata , Fall., Hem. Suee., ii., 51, 48. 

G . 10-punctata , Fall., Act. Holm., 41, 46 (1806); 
Hem. Suec., ii., 51, 42. 

Cicadula 10-punctata, Zett., Ins. Lap., 800, 21. 

Typhlocyba 6-punctata , H.-Scff., Deuts. Ins., 148, 2, 
and 164, 16; Ferrari, Cicad. agri Ligust., 82. 

T. 10-punctata , Flor, Rhyn. Liy., ii., 409, 20; Ejrschb., 
Cicad., 188, 26; J. Sahl., Not. Fenn.,xii., 178,2. 

Eupteryx 10-punctatus, Marsh., Ent. Mo. Mag., iii., 
248,1.7. 

Anomia 6-punctata , Leth., Cat. Hem. Nord., ed. ii., 74. 

A . 10-punctata , Fieb., Cicad. d’Eur. ( Typhlocybini ), 
58, 2. 

Upper side very pale greenish yellow or rosy, with small black 
spots; elytra with fuscous markings, which form two irregular 
curved bands. Frons fuscous in the male, generally yellow in the 
female; forehead in both sexes with two small roundish black 
spots. Pronotum with a roundish black spot on each side behind, 
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and two or four others near the front margin. Scutellum with a 
black triangle on each side at the base, their apices often confluent. 
Elytra with an ill-defined oblique half-band running backwards 
from the costa near the base, another ill-defined oblique half-band 
running forwards from the apes of the elavus, and a spot on the 
base of the davus nest its suture, fuscous; on the middle of the 
inner margin of the elavus a roundish black spot. Membrane 
hyaline, with a fuscous tinge, escept in the fourth apical nroa; 
nerve at the apes of the costal area black, its immediate neigh¬ 
bourhood dark fuscous; nerves bounding the second and third 
apical areas blackish from the apes forward. Abdomon black; 
hind margin of the segments yellow. Legs yellow; hind tibisa 
sometimes fuscous on the apioal half in the male. Length, 
8£ mm. 

Not uncommon on sallows in autumn. 


8. Typhlocyba debilis , Dougl. 

Typhlocyba debilis , Douglas, Ent. Mo. Mag., xii., 204; 

Lethierry, Fieb., Cicad. d’Eur. ( Typhlocybini ), 67. 
$. Upper side yellowish white, elytra tinged with yellow on 
the inner half, a spot in the apes of each of the areas of the corium 
and the membrane entirely fuscous; nerves of the latter pale. 
Two points on the forehead, one in the middle of the front margin 
of the pronotum and one on the apes of the scutellum, black. 
Abdomen black; hind margins of the segments narrowly while. 
Legs yellowish white, claws fuscous. Length, 8 mm. 

Rare. Darenth, on oak; Addington Hills, on beech 
and blackthorn growing amongst othorbushos; Norwich, 
on beech. In France it is said to occur on apple-trees. 
The male is undescribed. 

4. Typhlocyba %lm% Linn. 

Cicada ulmi , Linn., Faun. Suee., 644; id., ed. ii., 
248, 900; Sys. Nat,, 467, 49; Fab., Sys. Rhyn., 
78, 81; Fall., Hem. Suec., ii., 49, 89. 

Typhlocyba vlmi, Flor, Rhyn. Liv., ii., 411, 21; 
Kirschb,, Oicad., 186, 28; J. Said., Not. Fenn., 
xii., 176, 4. 

Eupteryx oceUata, Curt., Brit. Ent., xiv., 640, 8. 

E . ulmi , Marsh., Ent. Mo. Mag., iii., 248,18. 

Anemia ulmi, Leth,, Cat. Hem. Nord., ed. ii., 74 ; 
Fieb., Cicad, d’Eur. (Typhlocybini), 68, 8. 
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Upper side greenish yellow; forehead with a pair of black points 
in the female only; a minnte black point in the middle of the front 
margin of the pronotum in both sexes; scutellnm frequently black 
or blackish in the male. Elytra with a fuscous band across the 
apex of the corium; membrane faintly fumose, darker round the 
edge, its nerves black for a short distance forward from the apex. 
Abdomen black; hind margins of the segments narrowly yellow. 
Legs yellow, claws fuscous. Length, 8J—4 mm. 

Very abundant on elms. 

5. Typhlocyba tenerrima , H.-S. 

Typhlocyba tenerrima , H.-Scffr, Deuts. Ins., 124, 10 a, 
and 164,16; Kirschb., Cicad., 185, 19; J. Sahl., 
Not. Fenn., xii,, 178, 6; Dougl., Ent. Mo. Mag., 
xii., 28, 5; Ferrari, Cicad. agri Ligust., 82. 

T. nibi t Hardy, Trans. Tynes. F. C., i., 417, 8. 

T. misella , Boh., Sv. Ak. Handl., 122 (1853). 

Anomia tenerrima , Leth., Cat. Hem. Nord., ed. ii., 74; 
Fieb., Cicad. d’Eur. ( TyphlocyUni ), 65,11. 

Fore parts and legs yellowish white. Elytra whitish hyaline, 
with three broad yellow stripes, one along the costa, one just above 
the claval suture, and the other on the inner margin of the clavus; 
an ill-defined broad fuscous band, on which the whitish nerves are 
conspicuous, crosses the apex of the corium and the base of the 
membrane; the latter faintly fumose, darker round the edge, its 
nerves black for a very short distance forward from the apex. 
Abdomen black; hind margins of the segments narrowly yellow. 
Claws fuscous. Length, 8 mm. 

Common on brambles. One or more of the yellow 
stripes on the elytra are sometimes wanting. 

6. Typhlocyba aurovittata , Dougl. 

Typhlocyba aurovittata } Dougl., Ent. Mo. Mag., xii., 

76 , 6 . 

Head yellow or whitish yellow. Pronotum white, with a broad 
yellow stripe on each side of the disc. Scutellum yellow, some¬ 
times with two reddish triangles on the base. Elytra yellow, with 
two rather broad whitish hyaline stripes, one along the costa and 
the other along the ol&val suture; a subquadrate spot in the apex 
of the brachial area and the membrane fuscous; nerves of the 
latter entirely pale. Abdomen black; hind margins of the 

h2 
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segments narrowly whitish. Legs pale yellow, claws fusoous. 
Length, 8$ mm. 

Sparingly on oak bushes in hedges in November. 

7. Typhlocyba Douglasi, Edw. 

Typhlocyba Bouglasi , Edw., Ent. Mo. Mag., xiv., 248, 
fig. 1 (style) ; op. cit,, xviii., 224, fig. c (penis); 
Lethierry, Fieb., Cicad. d’Eur. ( Typhlocybini ), 67. 

Head, pronotmn, and scutellum pale yellow; elytra deep yellow, 
inclining to orange in the male, pale yellow or whitish in the 
female; a subcuneate spot in the apex of the brachial, supra- 
br&chial, and subcostal areas, and the membrane, fuscous. Abdo¬ 
men entirely yellow. Legs pale yellow, claws fuBcous. Longfch, 
8£ mm. 

On beech; common. 

8. Typhbcyba gratiosa , Boh. 

Typhlocyba gratiosa, Boh., Sv. Ak. Hand!., 121 (1853); 
J. Sahh, Not. Fenn., xii., 179, 8 ; Dougl., Ent. 
Mo. Mag., xii., 76, 9. 

T. suturaUs, Flor, Rhyn. Liv., ii., 684; Kirschb., 
Cicad., 186, 22. 

Eupteryx apicalis, var., Marsh., Ent. Mo. Mag. iii., 
220, 7, sec. spec. comm. 

Anornia gratiosa, Leth., Cat. Hem. Nord., ed. ii., 78. 

A. sutmalis , Fieb., Cicad. d’Eur. (Typhlocybini), 61, 7. 

$. Head, pronotum, and scntellum yellowish white. Elytra 
yellow, a streak in the apex of the subcostal, suprabrachial, and 
brachial areas, and the membrane, fuscous; dawns tinged with 
fuscous, especially on the claval suture and the inner margin. 
Abdomen and legs yellow, claws fusoous. $ yellowish white; the 
entire dawns, a streak in the apex of the subcostal, suxjrabraehial, 
and brachial areas, and the membrane, fuscous. Claws fusoous. 
Length, 8£ mm. 

On beech; not very common. The male very rarely 
has the clavus so dark as the female* 

9* Typhlocyba cratcegi, Dough 

Typhlocyba cratcegi, Dough, Ent. Mo, Mag., xii., 208. 

Pale yellow; the membrane, a small Bpot in the apex of the 
subcostal and suprabrachial areas, and fixe inner margin of the 
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elytra narrowly and evenly, fuscous. Oosta narrowly reddish in 
the male. Abdomen entirely yellow. Legs pale yellow, claws 
fuscous. Length, 3 mm. 

On whitethorn; not very com m on. Lethierry’s de¬ 
scription (Fieber’s Oicad. d’Eur. ( Typhlocybini ) p. 67) is 
not very characteristic of this species. 

10. Typhlocyba Lethierryi , Edw. 

Typlilocyba Lethierryi , Edw., Ent. Mo. Mag., xvii., 
224, fig. a (penis). 

T. sulphurella, Ferrari, Cicad. agri Ligust., 88. 

Anomia sulfurella , Leth., Cat. Hem. Nord., ed. ii., 75; 
Fieb., Cicad. d’Eur. ( Typhlocybini ), 60, 5. 

$. Deep yellow inclining to orange. Elytra with the costa 
generally and the inner margin sometimes narrowly reddish; 
membrane and generally a spot in the apex of the subcostal, 
suprabrachial, and brachial areas pale fusco-hyaline. Hind tibia 
generally tinged with pink. Claws fuscous. Penis divided at the 
apex into three branches, of which the hinder one is trifid, and the 
other two, which spring from a short common stem, are bifid. 
$ pale yellow. Membrane and three spots on the apex of the 
oorium pale fusco-hyaline. Length, 8i mm. 

Occurs on various trees: maple, hornbeam, black 
poplar, elm, and lime. This species, although sufficiently 
distinct from its allies in the structure of the male 
genitalia, is not always easy to identify without a 
reference to those organs. The head and pronotum in 
highly-coloured males are yellow, sometimes tinged or 
marked with red; but less highly-coloured examples of 
that sex have the head and pronotum white, and the 
elytra nearly resembling those of male Douglasi , from 
which they may be distinguished by the paler membrane. 
The female is always much stouter and yellower than 
female rosce , and has not the fuscous membrane which 
distinguishes that sex of Douglasi . 

11. Typhbcyba roses, Linn. 

Cicada roses, Linn., Faun. Suec., ed. i., 645; ed. ii, 
344,902; Sys. Nat., 467, 50. 

Cicadula roses , Zett, Ins. Lap., 800,14. 

Typhbcybaptevidis , Dahlb., Sv. Ak. Handl., 179 (1851). 
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T . roses , Flor, Ehyn. Liv., ii., 407, 17; Kirschb., 
dead., 184,17; J. Sail., Not. Fenn., xii., 180,9 ; 
Ferrari, Cicad. agri Ligust., 88. 

T. lactea , Dougl., Ent, Mo. Mag., xii., 77, 10, see. 
spec. comm. 

Eupteryx roses, Marsh., Ent. Mo. Mag., iii., 246, 10. 

Anomia roses, Leth., Oat. Hem. Nord., ed. ii., 74; 
Fieb., dead. d’Enr. {TyphlocyUni), 60, 4. 

Head and pronotum white, Soutellum yellowish white. Elytra 
very pale yellow, dull white more or less tinged with yellow from 
the suture outwaids, or entirely dull white; a spot in the apex of 
the brachial, suprabrachial, and subcostal areas, and the membrane, 
very faintly tinged with fuscous. Abdomen entirely yellow. Lege 
pale yellow, claws fuscous. Length, 84—8J mm. 

Very common; lives on roses. I have figured the 
penis of this species in Ent. Mo. Mag., xvii., p. 224, 
fig. 6. 

12. Typhlooyba salicicola, Edw. 

Typhlocyba salicicola , Edw., Ent. Mo. Mag., xxi., 230, 
p. 229, fig. 2 a (penis). 

Somewhat larger and decidedly stouter than T. roses. Yery 
pale yellowish white; scuteUum tinged with pink, at least in 
fresh examples. Membrane very faintly fosco-hyaline. Length, 
84—44 mm. 

On sallows; common, 

13. Typhlocyba quercus, Fab. 

Cicada quercus, Fab., Ent. Syst, iv., 47, 88; Sys. 
Ehyn., 79, 89; Fall., Hem. Sueo., ii., 66, 64. 

Typhlocybafasciata, Tollin, Stett. Ent, Zeit., xii., 78. 

T . quercus , H.-Scff., Deuts. Ins., 164, 9 and 16; Flor, 
Ehyn. Liv., ii., 412, 22; Kirschb., Oicad., 187, 
24; J. Sahh, Not. Fenn., xii., 176, 3, 

Eupteryx quercus , Marsh., Ent. Mo. Mag., iii., 266,20. 

Anomia quercus , Leth., Oat. Hem. Nord., ed. ii., 74; 
Fieb., Oicad. d’Eur. ( Typhlocybini ), 64, 9. 

Upper side white; a line just within the front margin of the 
crown, a semicircular line on the front and a roundish spot on the 
disc of the pronotum, a triangle on each side of the base of the 
sontellum, three large spots on the clams, and two on the corium, 
orange-red; the apical half of the subcostal area, the angular 
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nerves, and those on the basal half of the membrane, margined 
with foscons. On the costa near the middle a short oblique black 
line. Abdomen yellowish white, the basal segments more or less 
widely black. Length, 8J- mm. 

Common on oaks. 

14. Typhlocyha nitidula, Fab. 

Cicada nitidula, Fab., Ent. Syst., iv., 48, 87; Sys. 
Rhyn., 79, 88. 

Typhlocyha hifasciata, Boh., Ofv., 79,39 (1858). 

T. nitidula , H.-Seff., Deuts. Ins., 164, 10 and 16; 
Flor, Rhyn. Liv., ii., 407, 18; Kirsohb., Cioad., 
185, 20; J. Sahl., Not. Fenn., xii., 177, 5. 

Eupteryx nitidadus, Marsh., Ent. Mo. Mag., iii., 247, 
13. 

Anomia nitidula , Leth., Cat. Hem. Nord., ed. ii., 78; 
Fieb., CicacL d’Enr. ( Typhlocybini ), 59, 8. 

A. NorgueU , Leth., 1. c. 

Pale yellow; the soutellum, a broad band across the base of the 
elytra, and another across the apex of the corium, blackish brown. 
Membrane whitish hyaline. Claws fnsoous. Length, 8$—8} mm. 

This species sometimes swarms on broad-leaved elms, 
but is very uncertain in its appearance; I once took it 
in quantity on Lombardy poplar. A variety of un¬ 
common occurrence ( A . Norgueti, Leth.) has the space 
between the two bands on the elytra filled up with 
blackish brown. 

15. Typhlocyha geometrica, Schr. 

Cercopis geometrica, Schrank, Faun. Boic., ii., 57, 
1076. 

Tettigonia geometrica , Germ., Faun. Ins. Eur., 12,18. 

Cicada lineatella , Fall., Hem. Suec., ii., 64, 50. 

Cicadula lineatella , H.-Scff., Deuts. Ins., 148, 8, and 
1.64, 16 . 

Typhlocyha plagiata , Hardy, Trans. Tynes. F. 0., i., 
416 ,1. 

T, geometrica , Flor, Rhyn. Liv., ii., 408,19; Eirschb., 
Cicad., 186, 21; J. Sahl., Not. Fenn,, xii., 178,7. 

Eupteryx geometricus, Marsh., Ent. Mo. Mag., iii., 
247, 14. 

Anomia geometrica, Leth., Cat. Hem. Nord., ed. ii., 
78 ; Fieb., Cicad. d’Eur. (TypJdocyUni), 61, 6* 
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Yellow; elytra with a narrow regular dark brown stripe along 
the claval suture. Scutellum with a dark brown stripe on each 
side, and the side margins of the apioal half narrowly dark brown. 
Membrane fosoo-hyaline, third and fourth apioal areas fuBOOUS. 
Claws fuscous. Length, 8|—4 mm. 

On alders; not very common. 

wii. Zygina, Fieb. (PL III., fig. 24). 

Fieber, Cicad. d’Eiirope, pt. i., 129 (1876). 

Body generally very slender. Crown as in the preceding genus. 
Elytra much longer than the abdomen; first apioal area very 
small, almost obsolete; the third oblong, parallel-sided; appendix 
wanting. Submarginal wing-nerve incomplete; first and second 
wing-nerves confluent before the apex, and running to the margin 
as one nerve; third wing-nerve sample, joined to the second by a 
straight transverse nerve, the nerve connecting it with the sub- 
marginal nerve very oblique. 

Table of Speoies. 

1 (2). Speoies bright yellow, without markings .. 1. alneti, 

2 (1). Not as above. 

8 (8). Elytra marked with red. 

4 (7). Abdomen entirely pale, third apical area not 

more than hall as wide as fourth. 

5 (6). Hind tarsi in the male black on the apical 

half only .2. blmdula. 

6 (5). Hmd tarsi in the male entirely black.. .. 3. tilia. 

7 (4). Abdomen above black, sides yellow; third 

apical aiea about two-thirds as wide as 

fourth .. ,, . ..4. hyperici . 

8 (3). Elytra without red markings. 

9 (10). Crown with two round black spots, apex of 

scutellum pale .. .. .. ,. 5. parvula. 

10 (9). Crown without black spots, apex of scutellum 

black.0, 8cuteUari8 . 


1. Zygina alneti , Dahlb. 

Cicadnla alneti , Dablb., Sv. At. Handl., 181 (1851). 
Typhlocyba coryli , Tollin, Stett. Ent. Zeit, xii., 70,12; 
Plor, Rbyn. Liv., ii., 404,15; Kirscbb., Oicad., 
184,16. 

T. alneti, J. Sabi., Not. Penn., xii., 181, 10; Dougl., 
Ent. Mo. Mag. xii., 77, 12; Perrari, Oicad. agri 
Ligust., 83. 
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Zygina alneti , Leth., Oat. Hem. Nord., ed. ii., 75; 
Fieb., Cicad. d’Eur. ( Typhlocyhini ), 68,1. 

Fore parts and legs pale yellow. Elytra bright yellow. Claws 
fuscous. Length, 3$ mm . 

On alders; not uncommon. Specimens from hazel 
have the fore parts yellowish white and the elytra very 
pale flavo-hyalme. These may possibly prove specifically 
distinct from the insect which lives on alders, but having 
no males of the hazel insect at hand I am unable to 
compare the genitalia. 

2. Zygim blandula , Bossi. 

Cicada blaiidula, Bossi, Faun. Etr., ii., 217, 1268; 
Fall., Hem. Suec., ii., 57, 56. 

Typhlocyba blandula , H.-Scff., Deuts. Ins., 164, 16; 
Flor, Rhyn. Liv., ii., 400, 18; Kirschb., Cicad., 
183,15; J. Sahl., Not. Fenn., xii., 184,18. 

T. quercu8 t H.-ScfF., Deuts. Ins., 124, 7. 

Eapteryx flammigera, Ourt., Brit. Eni, xiv., 640, 2. 

E . blandulus, Marsh., Ent. Mo. Mag., iii., 246, 10. 

Zygim blandula , Leth., Oat. Hem. Nord., ed. ii., 77 ; 
Fieb., Gicad. d’Eur. {Typhlocyhini) , 78, 11; 
Ferrari, Cicad. agri Ligust., 86. 

Crown and pronotum whitish yellow, with a fuscous or oarmine- 
red middle stripe, whioh gradually widens from the apex of the 
crown to the base of the pronotum, and is generally divided 
down the middle by a pale line. Elytra whitish hyaline, with 
a fuscous zigzag stripe more or less covered with carmine-red 
atoms, on the inner margin; second and fourth apical areas 
generally fumose. Abdomen pale yellow. Legs whitish; the 
entire third joint of the hind tarsi and the apex of the second black 
in the male. Length, 2|—8 mm. 

In mixed hedges, and on various low plants; very 
common in autumn. Occasionally the carmine-rei 
atoms extend to the nerves of the corium, but they are 
sometimes almost entirely absent* 

3. Zygina tiUa. 

Cicada tilia, Fall., Hem. Suec., ii., 57, 65. 

Zygina tilw, Leth., Oat. Hem. Nord., ed. ii., 77 ; Fieb., 
Cicad. d’Eur. ( Typhlocyhini ), 78, 12; Ferrari, 
Gicad. agri Ligust., 86. 
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Typhlocyba tilice , Dougl., Ent. Mo. Mag., xii., 79; 

Edw., Ent. Mo. Mag. 

Very similar to the preceding, but differs in the following 
particulars: the crown and pronotum are more decidedly yellow, 
and the stripe on them is almost obsolete, the carmine-red atoms 
on the elytra are much more sparingly distributed, and the hind 
tarsi of the male are black, except at the extreme base. Length, 
S mm. 

I have never taken this species in summer or autumn, 
but have beaten it from ivy and spruce-fir in the spring 
in nearly equal numbers with Z. blandula. 


4. Zygina hyperiei , H.-S. 

Typhlocyba hyperiei , H.-Bcff., Deuts. Ins., 143, 4; 
Flor, Khyn. Liv., ii., 898, 12; Kirschb., Oicad., 
188,14; J. Sahl., Not. Fenn., xii., 187,16. 

T. coronula, Boh., Sv. Ak. Handl., 44,19 (1847). 

T. placidula, Stal, Ofv., 176, 6 (1854). 

Eupteryx hyperiei , Marsh., Ent. Mo. Mag., iii., 220, 9. 

Zygina hyperiei, Leth., Cat. Hem. Nord., ed. ii., 75 ; 
Fieb., Cicad. d’Eur, (Typhlocybini), 70,4. 

Crown and pronotum whitish yellow, with a dark purple-brown 
middle stripe, which gradually widens from the apex of the crown 
to the hind margin of the pronotum. Scutellum purple-brown. 
Elytra very pale flavo-hyaline, the inner margin as far as the apex 
of the clavus with a broad blood-red stripe. Abdomen above 
black, sides yellow. Legs yellow. Length, 2} mm. 

Very rare. On Hypericum perforatum in woods as late 
as October. This species seems from descriptions to be 
just as variable in markings as the two preceding; pale 
varieties in which the only dark markings indicated are 
those on the pronotum and scutellum are not unfrequent, 
especially in the male. It is, however, well distinguished 
by its habitat and small size. 


5. Zygina parvula, Boh. 

Typhlocyba parvula , Boh., Sv. Ak. Handl., 46, 21 
(1847); Flor, Ehyn. Liv., ii., 897, 11; Kirschb., 
Cicad., 182,12; J. Sahl., Not. Fenn., xii., 188,16. 
T. 10-pmctata , H.-Scff., Deuts. Ins., 124, 5. 

Eupteryx parvulm , Marsh., Ent. Mo. Mag., iii., 220,8. 
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Zygina parvula, Leth., Oat. Hem. Nord., ed. ii., 75; 
Fieb., Gicad. d’Eur. (Typhbc?ybini) } 78,6; Ferrari, 
Cicad* agri Ligust., 85. 

Head yellow, sides and apex of the frons and two round spots 
on the crown black. Pronotum fuscous, with three oblong oval 
yellow spots on the front margin; hind margin broadly whitish. 
Scutellum yellow, with a large black triangle on each side of the 
base. Elytra whitish hyaline, a broad stripe in the clavus and 
another in the brachial area fuscous; second and fourth apical 
areas fomose. Abdomen black; hind margins of the segments 
very narrowly whitish. Legs whitish, claws fuscous. Length, 
3 mm. 

Amongst rushes and long grass in damp places; not 
very common. A female taken in spring at the roots of 
ling had the stripes on the elytra rather strongly tinged 
with pink. 

6. Zygina scutellaris , H.-S. 

Typhlocyba scutellaris , H.-ScfF., Deuts. Ins., 164,18; 
Flor, Ehyn. Liv., ii., 405, 16; J. Sahl., Not. 
Fenn., xii., 182, 11. 

T. pullula , Boh., Sv. Ak. Handl., 45, 20 (1847). 

Ewpteryx scutellaris , Marsh., IJnt. Mo. Mag., iii., 
246,11. 

Zygina pullula, Leth., Cat. Hem. Nord., ed. ii., 75; 
Cicad. d’Eur. ( Typhlocybini ), 71, 5. 

Z. scutellaris , Ferrari, Cicad. agri Ligust., 85. 

Frons and forehead fuscous, the former with a broad yellow 
middle stripe on the lower half, and some traces of transverse 
yellow sido-lines, the latter with a yellow orescent-shaped spot on 
eaoh side; cheeks and temples yellow; clypeus dark fuscous or 
black, except at tho extreme base; crown yellow. Pronotum 
greonish yellow in front, whitish behind; across the middle a 
fuscous band, which is much dilated in the middle towards the 
front margin. Scutellum greenish yellow, with a black triangle 
on each side of the base; apex narrowly black. Elytra whitish 
hyaline, the clavus, the costal area, and the basal half of the sub¬ 
costal area tinged with greenish yellow; nerveB greenish yellow. 
Abdomen black; hind margins of the segments very narrowly 
yellow. Legs greyish yellow, claws fuscous. Length, 8 mm. 

Amongst fine grasses in autumn; rather loeal. 
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Explanation of Plate III. 


Fig. 1, Evacanthus \ wing. 

2. Qrcvphocrcew ; upper fore parts. 

8. Tethgonia ; wing. 

4. JSujpelix ; upper fore parts. 

5. Strongylocephalw ; upper fore parts. 

6. Acooephalus ; upper fore parts. 

7. Plaiymetopius ; upper fore parts. 

8. Doratura ; a, apex of abdomen, $; 6, upper fore parts. 

9. Paramesus ; upper fore parts. 

10. G-lyptocephalua; upper fore parts. 

11. SUctocoris ; face. 

12. Athyaanm ; face. 

13. Deltocephalw ; upper fore parts. 

14. IAmoteitix ; upper fore parts. 

15. Thamnotettix ; upper fore parts. 

16. Alebra ; wing. 

17. Dicranewra dmiUt ; genital plates, seen from behind. 

18. Gnathodm ; upper fore parts. 

19. Ihvraneura ; wing. 

20. Kybos ; a, elytron ; b , wing. 

21. Allygue ; upper fore parts. 

22. CJiforita; a> elytron; 6, wing. 

28. Typhlooyba; wing. 

24. Zygina ; elytron; 6, wing. 

25. Eupteryx ; wing. 
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III. Notes on the species of the lepidopterous genus 
Euchromia, with descriptions of new species in the 
collection of the British Museum . By Arthur G. 
Butler, F.L.S., E.Z.S., &c. 

[Bead November 2nd, 1887.] 

Plate IV. 

The genus Euchromia contains some of the most bril¬ 
liantly coloured of all the tropical Burnet-moths; the 
greater part of the species are well represented in the 
National Collection, and form as beautiful a group, and 
as worthy of public attention, as the humming-birds 
in the class of Aves. 

My attention has been at this time specially called to 
the genus by the receipt of a paper by Herr Bober of 
Dresden, in which four supposed new forms are described, 
only one of which I regret to say will be able to stand. 

In my examination of the species I have been 
assisted by my colleague, Mr. W. F. Kirby, who has not 
only sent me for my use his MS. Catalogue of the 
genus, but has re-examined with me all species in the 
collection the verification of which was in any way 
open to doubt. 

About twenty-five species have been described; I say 
" about” because two forms, E . arnica and E.ganymede , 
are only doubtfully distinct from E. irius and E. creusa 
respectively. The following is a list of the species in 
the Museum collection. 

1. Euchromia gemmata , Butler. (Pl. IV., fig. 1). 

One fine example only of this very distinct species, 
obtained by Mr. Woodford in the Solomon Islands. 

2. Euchromia rvibricoUis 9 Walker. 

Aneiteum and Mallicollo. * We have a series of this 
species collected by Mr Gervase Matthew, and nine 
examples have been reserved to illustrate the species. 

TRANS. ENT. BOO. LONE. 1888. PART I. (MARCH.) 
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8, Euchmnia lurlinat n. s. 

About the size of jEJ. ms; general pattern of wings as in 
E . creusa, the primaries being black with six hyaline white spots 
and two or three metallic blue spots, the secondaries with two spots 
divided by the nervures and a blue spot between them; the spots 
of the primaries differ from those of E. crema as follows,—the 
pair separated by the median vein form an oblique oval; and the 
pair separated by the third median branoh, as well as the isolated 
spot above them, are elongated to twice the length and therefore 
more nearly approach the outer margin; body black, the irons 
and margin of eyes snow-white, the shoulders and base of 
abdomen pale ochreous, the shoulders also opaline; the centre of 
tegulse and metathorax metallic greenish blue; the second and 
third abdominal segments bordered behind with blue and with 
bright oohreous at the sides, the fourth segment broadly bordered 
with vermilion; remaining segments with extremely narrow blue 
edge; coxee pearly white: body below dark brown, the fourth 
abdominal segment edged with oohreous. Expanse of wings, 
88 mm. 

One example of this very distinct species, from Thurs¬ 
day Island, was purchased in 1880. 

4. Euchromia isis, Boisduval. 

Of this very pretty species we only have one speci¬ 
men, from Duke of York Island; it was obtained by one 
of the collectors for the Godeffroy Museum, and was 
purchased in 1882. 

5. Euchromia arnica^ Walker. 

As already stated this may not be distinct from the 
E. iriu8 of Boisduval, from which it chiefly differs in the 
size and width of the hyaline spots on the wings. 

Two examples, Aru (Wallace). 

6. Euchromia <mulina } Butler. 

t Allied to the preceding, though unquestionably dis¬ 
tinct ; we only possess one example, from New Guinea. 
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7. Euchromia ccelipennis, Walker. 

Two examples from Amboina; it also occurs in 
Ceram, and has recently been described and figured 
by Herr Bober, under the name of Glaucopis pagen- 
steckeri. 


8. Euchromia cenone , Butler. (PI. IV., fig. 2). 

One of the most beautiful species in the genus ; we 

have a good series collected by Messrs. Woodford and 
Mathew in Alu, Sta Anna, Guadalcanal and Malayta 
(Solomon Islands). 

9. Euchromia mathewi, n. s. (PL IY., fig. 8). 

Allied to the preceding; decidedly smaller, the primaries with 

the subbasal elongate spot and the spot above the median vein 
smaller; the discal patch divided into three, instead of two large 
spots; the basal patch of secondaries much wider, in the female 
uniting with the trifid patch beyond; the body is more slender 
than in E. cenone, the shoulder spots pearly white instead of 
oohreons, the basal segment white at the sides, anterior coxes snow- 
white instead of metallic green, the metathorax with two metallic 
green spots placed obliquely on each side, the crimson abdominal 
segments completely encircling the abdomen; the black inter¬ 
vening stripes being narrower than above, but not interrupted. 
Expanse of wings, 86 —il mm. 

Solomon Islands: Three examples collected by Mr. 
Gervase Mathew. 

10. Euchromia creusa, Linn. 

This is the species figured by Cramer under the name 
of Sphinx irus , and by Herr Bober, under the name of 
Glaucopis duUa . I believe S. thelebus to be a represen¬ 
tation of a worn example of the same species (such as 
we have from Ceram); our series consists of two 
examples from Ceram, three from Gilolo, one from the 
Celebes, one from the Pelew Islands, and one from the 
N.E. coast of Australia. 

Var. 9 Euchromia gmymede, Doubleday. 

This handsome form is the commonest and most vari¬ 
able of the group; it differs from typical E. creusa princi¬ 
pally in the much greater size of the hyaline spots on its 
wings; the outer spots of the primaries vary from three 
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to four and occasionally five, the anterior cox© are 
either snow-white or metallic green (in specimens from 
the same island); the basal segment of the abdomen is 
either wholly green, or has the centre black, or has the 
sides opaline whitish and the centre brownish orange; 
grades between these variations also occur, proving 
that they have, in this species, no specific value; the 
black bands across the carmine also vary in width. We 
have a series of twenty-one examples in the collection 
from Australia, K6 Island, the New Hebrides, Lizard 
Island, Treasury Island, Pentecost, Guadalcanal', Alu 
and Malayta, of the Solomon group. 

To this section of the genus belongs the Qlaucopis 
paula of Bober, from East Celebes, a small species 
apparently allied to E. ccdipennis , but unknown to me. 
It is possible that E> cincta , of Montrouzier, may also 
come into this section, but the secondaries are described 
as having four yellow spots upon them, an entirely new 
feature among the hyaline winged species. 

The following are species in which the primaries and 
nearly the whole or sometimes the whole of the second¬ 
aries are opaque. 

11. Euchromia lethe , Fabricius. 

This is the Sphinx ewmolphns of Cramer, and was con¬ 
founded by Walker with the following very distinct 
species under the name of E. sperchius ; it is a common 
S. African species, and we have it from Natal, the Cape, 
and Madagascar. 


12. Euchromia fulvida, n. s. (PI. IV., fig. 5). 

The *West African, representative of the preceding, and equally 
common; it differs in having the pale patches on the wings doep 
fulvous instead of sulphur-yellow; the metalHo markings less blue, 
and the fifth segment of the abdomen pearly greenish-white 
instead of metallic green like the posterior segments; the anterior 
coxa metallic green instead of pure white. Expanse of wings, 
45—64 mm. 

Thirteen examples, from the Congo, Angola, Sierra 
Leone, &c., are in the Museum series. 
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13. Euchromia splendens, n. s. (PI. IV., fig. 4). 

Differs from the preceding in the blacker colouring of the wingB, 
he absence of the metallic spots between the deep fulvous 
patches on primaries, the much less distinctly separated fulvous 
patches on tho secondaries, the total absence of all orange or red 
colouring from the thorax; this part of the body is jet black, the 
head, sides of collar, tegulse (excepting the fringes) and a dorsal 
longitudinal stripe brilliant greenish blue; the basal abdominal 
segment is more orange and the fourth segment of a deeper red 
than in E. fuhida, and all the other segments are brilliant 
metallic greenish blue, the second and third segments edged with 
black. Expanse of wings, 49—53 mm. 

Old Calabar to Camaroons. 

14. Euchromia africam, Butler. 

A common African species intermediate to some extent 
between E. splendens and E. madagascariensis, the 
secondaries being like those of the former, the primaries 
and body more nearly resembling the latter species : we 
have seven examples from Natal, Zululand and Delagoa 
Bay. 

15. Euchromia madagascariensis, Boisduval. 

Two specimens from Madagascar. The E. avicena of 
Moescbler, said to have come from Silliet, seems nearly 
allied to this species. Is it positively certain that the 
locality is correct ? Surely it would be in Mr. Moore’s 
vast Indian collection. 

16. Euchromia leonis, Butler. 

The body of this species resembles that of E . splen - 
dens, the wings, however, are wholly different. We have 
three specimens from Sierra Leone. 

17. Euchromia spet'chius, Cramer. 

This is the E . interstans of Walker, represented by 
two examples from Ashanti. 

18. Euchromia horsfieldii, Moore. 

Five specimens, collected by Dr. Horsfield in Japan, 
are in the Museum series. 

TBANS. ENT. SOC. LOND. 1888.— E&Itl X. (MARCH.) I 
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19. Euchromia formosana, n. s. (Pl. IV., fig. 7). 

Pattern of primaries nearly as in B. hor&fieldii; the orange 
patches wider; the intemo-median patch partly divided before the 
middle by two black dots placed obliquely; secondaries nearly as 
n B. polymelia , but the basal patch smaller; body as in 12. orient 
talis , the fourth to sixth segments being carmine-red. Expanse of 
wings, 48 mm. 

Formosa {Hobson). 

20. Euchromia frater na, Butler. 

A species occurring in Moulmein, of which, at present, 
we have only one example, but which (judging by the 
constancy of its allies) is almost certain to he a fixed 
type; Herr Bober, however, says that he agrees with 
Herr Snellen in regarding this and E. celebensis as 
“insignificant aberrations, unworthy of names;” after 
which he proceeds at once to give one of them a new 
name himself. 

21. Euchromia oriental™, Butler. (PI. IV., fig. 6). 

The common Burmese representative of E. polymelia : 
the type unfortunately was labelled “ N. India”—doubt¬ 
less an error, as the species has since come in some 
numbers from Burmah; though, unhappily, many of 
them were so much injured as to he unfit to put into the 
collection. 


22. Euchromia polymena , Linneus. 

We have eight examples, from India and Ceylon. 

28. Euchromia celebensis , Butler. 

Four specimens from the Celebes : this is the Glau - 
copis lutleri of Bober; he says that it differs from 
E . celebensis , in having the “ lower radial of the prima¬ 
ries broadly bordered with black”—a slightly variable 
but constant character of E. celebensis . 

24. Euchromia laura , Butler. (Pl. IV., fig. 8). 

Although we only hare one example of this species, 
and with the vague locality “E. India,” it is so well- 
marked that its distinctness can be considered certain. 
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25. Euchromia siamensis t Butler. 

One example only, from Siam. 

In one of his 4 Eevisions of Australian Lepidoptera,’ 
Proc. Linn. Soc. N. S. W., 2nd ser., vol. i. p. 787 (1886), 
Mr. Meyrick describes what he regards as Euchromia 
polymena from North Australia. Judging by his descrip¬ 
tion of the markings of the primaries, I have no hesita¬ 
tion in pronouncing it to be perfectly distinct from the 
Indian species. As, however, I have not seen the 
broken specimen from which Mr. Meyrick penned his 
description, I leave it to him to give it a distinctive 
name: it probably should stand near the following. 

26. Euchromia semiluna , Walker. 

A very distinct species founded upon a single example, 
the habitat of which is unknown. 


Explanation of Plate IV. 


Fig. I. j Euchromia gemmata. 


2 . 

8 . 

4. 

5. 

6 . 

7. 

8 . 


esnone. 

mathetoi, 

splendens . 

fulvida,. 

orientals . 

formo8ana. 

laura. 


I 2 






( 117 


IV. Descriptions of some new species of Lepidoptera from 
Algeria By George T. Baker, F.L.S, 

[Read December 7th, 1887.] 

Early in the present year I received from my corre¬ 
spondent, Herr Pech, of Budapest, another interesting 
collection of Lepidoptera, which he had taken in the 
neighbourhood of Sebdou, prov. Oran, Algeria. He 
remained there about four months—from March to July 
—and captured, among other good insects, a few new 
species, which I am now describing :— 


Ino Orana , n. s, 

Alis anticis, capite, thorace, abdomineque caeruleis. Alis pos- 
ticis supra infraque nigrescentibus, infra ad basim ceeraleo tinctis. 
Antennis cffiruleis non elongates, breviter pectinatis, dentibus fuscis; 
femoribus cceruleiB, tibiis tarsisque fnscis. 

The anterior wings are of a lustrous bluish bronze, with brownish 
fringes. The posterior wings are sooty grey, with brownish fringes. 
The antenna are short, with short pectinations right up to the 
tip, which is abruptly and bluntly terminated; they are moderately 
stout, bluish in colour, with brown pectinations. The head, 
thorax, and abdomen are of the same hue as the anterior wings, 
but slightly greener. The femora are blue, and the tibice and tarsi 
brown. Length, 18 to 19 mm, 

I have four males, all from Sebdou, Its noarest ally 
is apparently Dolosa } Stgr. ( vide Stett. Ent, Zeit. Jahr., 
48, p. 49), but, not having a specimen of this lno 
before me, I am unable to give the specific differences. 
From the Arnoor species Tristis, Brem., my insect can 
he easily recognised by its smaller size and blue lustre, 
by its shorter antenna©, by the pectinations being de¬ 
cidedly shorter, and by the tip being bluntly terminated. 

From Cb'tam , Luc., its nearest Algerian ally, it may 
at once be separated by its blue lustre and rather larger 
size {Orana being a robust little species with wider 
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wings); also by the antennas being bluntly terminated, 
with the pectinations decidedly shorter. 

Zygcsna Oberthiiri , n. s. 

Corpus nigrum, thorax niger, collum albidum. Caput antenn©- 
que violaceo-nigr©. Alas antic© nigrescentes, maoulis quatuor 
anterioribus confluentibus minio-rubris, margine flavo-albido; 
macula quinta posteriore reniformi rubra, margine flavo-albido, 
ciliis cinereo-fuscis. Al© postic© minio-rubr© margine nigro; oiliis 
fuscis. Femora nigra, tibi© tarsique, cinereo-fdsoi. 

The anterior wings are of a blackish colour, with a faint bronze 
lustre. All the spots, except the posterior one, are confluent and 
of a vermilion hue, narrowly edged posteriorly and interiorly with 
cream-colour; in one specimen this cream border encircles the far 
red spot by the costa; the posterior vermilion spot, also encircled 
with cream, is kidney-shaped, placed close to the hind margin, 
with its long axis parallel thereto ; the dark ground colour extends 
along the inner margin narrowly in the female, but wider in the 
male. The costa of male is edged by a narrow black Hne, whereas 
that of the female is edged by an extremely fine line of a creamish 
hue. The fringes are of a brownish cream-colour. The hind wings 
are vermilion, bordered with black rather broadly at the apex, but 
narrower towards the anal angle. Fringes brownish. The head 
and abdomen are bluish black; the thorax is also bluish black, 
with a whitish collar in both sexes. The femora are black, but 
the tibi© and tarsi are greyish. Length, 28 to 24 mm. 

Two specimens of this very pretty Zygana were taken at 
Sebdou, both of which are in my collection. At present 
the species will stand in a somewhat isolated position, 
as, owing to the confluence of the spots, at least three- 
quartera of the fore wings are of a vermilion-colour, this 
feature separating it from any Palearctic Zygcena. 

I dedicate this fine insect to Mods. 0. Oberthur, who 
has added so much to our knowledge of the Algerian 
fauna. 

Acidalia Atyerienm , n. s. 

Al© antic© pallide oehreo-oinere©, puncto centrali nigro, linea 
juxta baBim fiisea, linea media indistincta, Iineis binis posteriori- 
bus S undnlatis cinereo-fuscis, margine posteriore late obscuriore 
punctis nigrescentibus; ciliis einereis. Al© postic© pallide ochreo- 
cineresc, linea media, puncto nigro centrali ad margin em interi- 
orem diskmotiesima, Iineis binis posterioribus distinctis margine 
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posteriore late griseo-fusca, sed fimbria angusta pallida punctiB 
nigrescentibus; ciliis oinereis. 

The anterior wings are of a greyish buff; the first transverse 
line near the base fairly distinct and of a greyish brown colour; 
the second transverse line immediately behind the dark central 
spot is almost obliterated. The two posterior transverse lineB, 
placed close together, are moderately distinct, and of a greyish 
brown hue. The hind margin is bordered rather broadly with 
greyiah brown, and is finely and darkly dotted, The posterior 
wings are of the same colour as the anterior wings; the middle 
transverse line is very distinot from the dark central spot to the 
inner margin, but is soarcely perceptible from the spot to the upper 
margin; the two posterior wavy transverse lines form a con¬ 
tinuation of the similar markings in the fore wings. The posterior 
margin is broadly bordered with greyish brown, but is edged at 
the extreme border very narrowly with paler grey; this posterior 
margin is also darkly and finely dotted. Fringes same hue as the 
wings. Body and thorax slightly darker than the wings. Length, 
16 mm. 

One male specimen of this obscure little Acidalia was 
taken at Sebdou, and is in my collection. 

Pleurota Staintoniella , n. s. 

Alee antic© cinereo-fuscsB, vittis duabus (eostali et central!) 
argenteo-albidis, apice subaouminato , aouminato $ . Ala poe¬ 
tic© fusco-cmere©, ciliis pallidioribus. Palpi capita et thoraoe 
longiores, cinereo-albidi irrorati punotis parvis cinereo-fuscis. 

Anterior wings greyish brown, occasionally inclining to 
tawny, with the costal and central stripes white, slightly silvery, 
the former extending nearly to the apex, the latter up to the hind 
margin just below the apex; both stripes are rather narrow, the 
central one attenuating as it approaches the posterior margin. 
The fringes are of a greyer hue than the wings, which latter are 
very slightly acuminate. The hind wings are dark sooty grey, 
with slightly paler fringes. Head, palpi, and thorax grey; the 
palpi are thiokly irrorated with dark fascous, and are rather longer 
than the head and thorax, the end joint being about the length 
of the head. Length, 22 to 24 mm. 

$. Anterior wings grey or ochreous grey, thickly irrorated 
with darker scales, with the costal and central stripe more silvery 
and broader, the latter extending right through the fringes, which 
are whitish, and the apex is acuminate. The hind wings are paler, 
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with greyish fringes. Head and palpi whitish, dusted beneath 
with blackish minute irrorations. Length, 24$ mm. 

This Plcurota will follow Macrosella , from which it 
differs by its smaller size and its darker and greyer hue. 
It is also a rougher-looking insect, having the appearance 
of being thickly covered with coarse greyish scales. 

Six males and two females were taken at Sebdou, all 
of which are in my collection; they differ slightly inter se, 
some specimens being paler than others. I have (with 
his kind permission) dedicated this Pleurota to Mr. 
Stainton, who is so well known in connection with 
Micro-Lepidoptera. 

Pleurota Mauretanica , n. s. 

Alffi antic© ochraceo-fuscse, margine interiors pallidiore, vittis 
duabus (costali et centrali) argenteo-albidis. Alse postio© einere©. 
Palpi, capite et thorace longiores. 

The anterior winga are of a warm brown colour, with a slight 
chestnut tinge. The costal stripe, extending almost to the apex, 
is silvery white; the central stripe, also silvery white, is of 
moderate width, and extends right up to the hind margin; it is of 
uniform width for about two-thirds of its length, when it narrows 
suddenly for the remaining third, hut does not produce a tooth. 
Fringes greyish white. The posterior wings are dusky grey, with 
paler fringes. Head, palpi, and thorax whitish, dusted with grey. 
The palpi are thickly dusted beneath with dark grey, and are 
slightly longer than the head and thorax. Length, ^ 24, $ 22 mm. 

One pair were taken at Sebdon, which are in my collec¬ 
tion. The species should be placed between Schlcegeriella 
and Algeriella ; from the former it may he recognised 
by its larger size, its broader and more silvery costal and 
central stripes, and by its richer and glossier colour. 
Prom Algeriella it may be distinguished by its darker 
colour, by its central stripe being narrower, less silvery, 
and not toothed on the fold; and in the female the 
costa of the anterior wings is decidedly straighter and 
the apex less acuminate than in that species. 

Pleurota Oranella , n. s. 

Alse antic© ochraceo-cinere© vittis duabus costali et centrali 
margaritaceis, centrali in medio furcata ramo superiore recto 
prope ad apicem inferiore ad angulum analem ourrente, ciliis 
margaritaceis. Aha poetic© subhyalin© cinere©; ciliis colons 
ejus&em. 
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The posterior wings are of a greyish ochre, with the pearly white 
costal stripe of moderate and uniform width extending right up to 
the apex, where it joins the long white fringes, and gives the wing 
the appearance of being bordered with white along the costa and 
posterior margin. The central stripe, also pearly white, extends 
nearly up to the hind margin; this stripe is widest about the 
centre, where it emits a branch along the fold, forming a fork 
right up to the inner angle; the upper branch widens somewhat 
beyond the division, and then tapers slightly to its extremity. The 
inner margin is pearly white at the base. The apex is not aourni* 
nate in either sex. The hind wings are glossy greyish white, of a 
semitransparent hue, with paler fringes. The palpi are shorter 
than the head and thorax, and are recurved over the face in a 
manner very unlike the erect oblique position usual to the genus. 
Length, $ 22 to 24, $ 26 mm. 

Ten males and one female were captured at Sebdou, all 
of which are in my collection. The species is very nearly 
allied to Honorella , but may readily be separated from 
that species by its forked stripe being broader, longer, 
and very much less silvery; its anterior wings are 
darker and greyer, whilst the hind wings are paler than 
in Honorella . The palpi are also shorter than in that 
species, 

From Galaticclla it may at once be distinguished by 
the fold-streak, which forms little more than a tooth in 
that insect; whereas in mine it makes a long fork right 
up to the inner angle. The colour is decidedly paler 
and greyer than in Galaticclla, and this latter insect has 
no white margin at the base of the inner edge of the 
anterior wings. 

Thalpocares Respersa , var. Bythinica. 

This is a very beautiful variety of Respersa, in which nearly all 
the upper surface of the anterior wings is suffused, more or less 
intensely, with rosy mauve, all the usual brown markings being 
almost obliterated and replaced by a shade of the rosy colour; the 
triangular apical patch is pinkish brown instead of tho usual 
darker hue. The posterior wings are almost unicolorous, but 
rather paler towards the base; there is, however, the usual lighter 
transverse line near the posterior margin. The variety is rather 
larger than the parent specieB. 

Two specimens were taken at Brussa, in Asia Minor, 
one of which is in my collection, 
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V. Report of Progress in Pedigree Moth-breeding to Dec . 
7th, *1887, with observations on some incidental 
points. By Frederic Merrieield, F.E.S. 

[Eead December 7th, 1887.] 

Plate V. 

It will rest with Mr. Francis Galton to describe at the 
proper time and place the results of the experiments in 
pedigree moth-breeding which I have commenced for 
him, if they should be carried to a successful conclusion; 
but in the meantime I am encouraged by him to write a 
sort of report of the progress hitherto made, and I think 
it is possible that the facts already observed may throw 
light on some points that are frequently subjects of 
inquiry and discussion in entomological and other 
periodicals. There are many of these points on which 
I have noted facts that may hereafter prove useful; but 
there are not many on which the observations made have 
been carried far enough to justify me in occupying the 
Society with them, and as to these I bring them forward 
partly in the hope of receiving suggestions from investi¬ 
gators qualified to offer them by scientific training and 
a lengthened experience, to neither of which I have any 
claim. 

Having obtained an abundant supply of S. illunaria 
(bihmaria of the ‘Entomologist’ list) much earlier than 
of S . illastraria (tetralnnaria of that list), I was led to 
try more experiments with the former than I had at first 
intended. I determined, in particular, to try the effect 
of forcing, partly in the hope that if- success attended 
these efforts the period necessary to obtain pedigree 
results would be much shortened, and partly because 
I thought it would be interesting to know the effect that 
would be produced by forcing a rapid succession of short 
generations on an insect which in the natural state has 
in temperate climates only two generations, one covering 
four or five months mostly warm, the other seven or 
eight months mostly cold, each of these naturally 
alternating broods presenting such differences in size, 
TRANS. ENT. SOC. LOND, 1888.— PART I. (MARCH.) 
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colour, depth of hue, and, it is alleged, form, that until 
one was bred from the other the two were considered 
distinct species. 

In describing my experience with the several groups 
successively experimented on I begin with those brought 
up under conditions most nearly resembling natural ones, 
as they will afford a convenient standard of comparison 
with such as were reared under more artificial circum¬ 
stances. I therefore commence with those illunaria 
which were “sleeved” on growing trees. I am inclined 
to think that—except in the favourable circumstance 
that they were more effectually protected from enemies— 
the sleeved larvse differed so little in their surroundings 
from wild-bred ones that they may be taken as fairly 
representative of the latter. I should, however, mention 
that there was one period of their lives during which 
nearly all the sleeved insects were subjected to a higher 
temperature than the natural one. In order to bring the 
moths out as closely together in point of time as possible, 
when the first moth appeared, the remaining pup© were 
at once put into the forcing-box. I am not sure that this 
was necessary, especially with the summer brood of 
moths, for my experiments lead me to think that healthy 
individuals of this species, if kept in the dark, will live 
for ten days and more in summer, and for two or three 
weeks or more in colder weather, without any impairment 
of their functions, and only in rare instances will flutter 
so as to damage the tips of their wings enough to prevent 
convenient measurement. 

Some preliminary explanations are necessary as to 
general treatment, and as to the sense in which I have 
used various expressions. My reason for being a little 
particular in these explanations is that any value such 
experiments as I am describing may possess depends 
entirely on a knowledge of the conditions under which 
they were tried. I have not knowingly burdened the 
narration with any statements, except such as seem to 
have some bearing or possible bearing on the results 
obtained. By “ eggs,” unless otherwise specified, I mean 
fertile eggs; and by the expression f ‘fertile,” as applied 
to the Selenias, I mean such as turn red, though many 
that go through the red stage and even the black one, 
which indicates that the young dark-skinned larva has 
been fully formed, often fail to hatch. As to the expressions 
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“larval” and “pupal” periods, I must explain that I 
found it impossible to observe, except on a few occasions, 
the actual date of pupation which, barring accidents, 
takes place inside a leaf carefully sewn together. But 
with the daily or almost daily, however brief, observation 
I was able to give, it was easy to see pretty well when a 
larva began to spin up, and consequently I have taken 
that time as the dividing line between the larval and the 
pupal periods. I found on several occasions, when the 
pupal period as thus defined lasted but eight or nine 
days, the larva remained in an unchanged condition for 
two days and more. 

In my record I have found it expedient to note the 
period when “nearly all” had, as larvse, spun up (£. 
begun so to do), or, as moths, had emerged, because 
some 4 or 5 per cent., more or less, generally lagged 
behind the rest, from weakness of constitution I rather 
think. Excluding these laggards, I think the largest 
individuals of a brood were mostly to be found among or 
in point of time near to those that were longest in feeding 
up, and consequently in emerging. About 5 per cent, of 
the loss in my larvee after I had first counted them after 
hatching may, I think, be ascribed to casualties, such 
as being squeezed or snipped or accidentally lost. 

The pupae were in all cases taken out of their cocoons 
and placed each in a separate chip box covered with 
black net, which was held in position by the rim of tho 
lid, from which its top had previously been removed. 
These boxes stood on wire trays in crates and as the moths 
emerged were moved to crates kept dark by zinc covers 
standing in the cool room described later, near the 
window, almost always kept open, the sexes being in 
separate crates. I generally found the moths, especially 
illunaria, “out” when I came into the room in which 
they were kept, about 7.30 or 8 a.m., but some, perhaps 
20 to 40 per cent., would come out during the day, 
rarely after 5 p.m. There is a very great difference 
between illunaria and illustraria in the resting position. 
The former rests with wings folded closely together over 
its back, as butterflies do. Illustraria, on the other hand, 
rests with the anterior edges of its fore wings at an angle 
of 60° or so to each other, the wings being all very much 
ourved'and the folds in them very wavy, and the abdomen 
brought into line with them, so that the insect has 
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somewhat the appearance of a curled leaf with the con¬ 
cave side upwards. It would be interesting to know the 
position in which the other English species of the genus, 
viz., S. lunaria , rests. At first I fed the moths from 
little pieces of sponge dipped in very thin syrup, but I 
gave this up, as it seemed to promote mouldiness, and I 
do not think the moths lived any the longer for it. I never 
saw them feed, but had little time for watching them. 

When * 4 nearly all” the moths had emerged they were 
measured on them under sides, the wings being folded 
together over them backs. The length of the fore wing 
was measured from its tip or extreme anterior point 
(b in Mr. Gabon’s figure, ante , p. 22). The other or 
shoulder extremity is not so easily ascertained or 
described, and at first the search for it gave me some 
difficulty; but after a certain amount of practice I found 
that when a strong light fell obliquely along the wing in 
the direction from the tip towards the shoulder, it 
brought out a little dark transverse crease, in some 
oases shortened almost to a point, between the root of 
the hind wing (which, viewed from the under side, of 
course overlies the fore wing) and the body, and this 
crease I made my other terminus, taking the precaution 
of always laying the insect to be measured in the same 
position. This was done by fastening on the surface of 
a sheet of cork two strips of the same at about five-eighths 
of an inch apart, so as to leave a shallow flat groove of 
that width between them, and laying the moth on its 
side in this groove, a thin wedge of wood sheathed with 
zinc being pushed along the groove so as to support the 
wings, especially their outer edges, and the wings being 
held down with the nsual cork setting-bristle. A pair of 
screw-compasses was then taken, one leg fixed on the 
zinc at the tip of the fore wing that lies uppermost, the 
other leg adjusted to the crease by turning the screw, 
and the length was marked off on a millimetre scale. 
The habit of the Selenias to bend their wings backwards 
when at rest facilitated the task, but I found chloroform 
indispensable; applied in the form of vapour by a few 
drops on blotting-paper under a bell-glass just long 
enough to produce insensibility, it did not seem to hurt the 
insects in any way. The use of a pair of spectacles strong 
enough to bring my eyes to see clearly at five or six 
inches distance from the object was sufficient to enable 
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me, as I judge, to estimate differences amounting to the 
tenth of a millimetre, and I do not think all sources of 
error taken together ■would much exceed a quarter of a 
millimetre. It was not, however, until after I measured 
my sleeved illunaria on the 22nd July that I attained 
to this amount of accuracy, and therefore my earlier 
measurements must be taken as only approximate; but 
I think the general results are not far wrong. I should 
add that the “crease” cannot always be found, especially 
where the moth is very hairy; experience will tell the 
observer where it should be, and if the same person 
always measures, not much addition need be made to 
the percentage of error on account of the absence of the 
“ crease.” All measurements are of one wing only, so 
that the “expansion of wings” would be double the 
measurement given, plus about 3*5 mm. for the width of 
the body between the wings at the point measured. The 
“ expansion of wingB,” however, measured from tip to tip 
of a moth set in the English fashion, would be about 
1 mm. less than double the expansion of the single wing, 
owing to the inclination downwards and forwards. 

After the moths had been measured, they were paired 
off in cylindrical muslin bags kept open by wire frames, 
each about 8 or 9 inches by 5; these bags, except where 
otherwise stated, were kept on a shelf outside the window 
of a cool room facing W.N.W., and protected from heavy 
rain; and there the moths laid their eggs, generally 
scattered over the muslin, and preferably in folds. I 
gave np inserting sprigs of the food-plant, as I found 
they rarely took any notice of them. The eggs, which 
will bear rough handling, were detached hy hand or by 
the back of a knife, &c. 

Nearly all the facts recorded are from my own personal 
observation, as I did not leave home for more than three 
or four days at a time, except during the last ten dayB 
of September and less than a week at the end of October, 
and on these occasions I bad an efficient locum tenuis, 
who bad acted as my assistant at other times. 

I have a more or less full record in most cases of the 
number of eggs laid, the number hatched, the number 
of moths that pupated and of moths of each sex that 
emerged, with dates and measurements, all of which may 
be useful for reference before the experiments are brought 
to a close, and which will, I hope, be dealt with by 
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Mr. Galton, so far as they bear on his studies in heredity. 
In this paper I propose only to give a resume of f&cts 
observed in the different broods, for the information 
those who are interested in investigations of this nature. 
All the moths have been preserved, and are labelled, and 

1 have brought with me some specimens of the various 
broods. It will be seen that in the case of the forced 
illunciria I have had to do with as many as five successive 
generations in the year. In speaking of a “generation” 
or “brood ” I reckon it as beginning with the egg; in 
this sense I have had to do with the first generation only 
in its latest, winged, stage. It is proper to remember 
that the succession of broods would have been still 
more rapid than it has been had I paired off the moths 
as soon as I had a couple; the delay necessary for 
making a selection added about a week of time. I have 
had actual experience of the following periods—egg 
7 days, larva 16 and pupa 8 days, pairing and laying 

2 days, total 88 days; and I am satisfied that it would 
be possible to run a generation through horn egg to egg 
in 35 days. 

I exhibit a diagram,* which will be a guide to the 
observations that follow, and will save much detailed 
description. It shows the connection of all the broods 
reared, and marks the extreme duration of life in the 
egg, larva, and pupa, and the duration of life in the 
moths from the time that the first appeared until the 
selection was made for breeding horn. The moths so 
selected generally lived from 7 to 14 days; the others 
were killed and preserved. 

The experiments with S. illunakia, —The spring of 
1887 was, as all will remember, a singularly cold and 
backward one. No illunana were taken for me till 12th 
April. I bred from two females taken near Brighton on 
the 29th April and 2nd May respectively by Mr. A. C. 
Yine, who kindly gave them tome, and from two females 
taken on the 2nd May in the New Forest by Mr. Charles 
Gulliver, of Brockenhurst. They laid from 48 to 183 
eggs each. Some of the eggs laid by them were used 
for preliminary trials. There were 271 left. I divided 
each of the four batches into three, and, mixing together 
one-third from each batch, obtained three lots of 90, 90, 

'* See Plate Y, 
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and 91 eggs for sleeving, bottling, and forcing re¬ 
spectively. 

Sleeved Illenaria. — Preliminary . — The eggs were 
placed in sleeves on young birch-trees not exceeding 
three feet in height. Though the trees were only 
planted last December they were in so good a condition 
for moving, and were so carefully removed, that the 
summer foliage seemed scarcely checked by the opera¬ 
tion. My back garden, in which they were planted, is a 
cool one, shaded by a tall house on the E.S.E., and by 
a wall of five to six feet along the S.S.W. side, and the 
trees were mostly planted very near this wall. At mid¬ 
summer they received no sunlight except between 10.80 
and 1.80, and during most of this interval it was 
partial. These retarding conditions were perhaps some¬ 
what counteracted by the protection afforded by the 
sleeve from wind and from all but heavy rain. The 
sleeves were made of “Victoria lawn,” kept from 
collapsing by three split cane-rings sewn in. There 
can be no doubt that sleeving is the least troublesome 
way of feeding larvsB that require no earth; the only 
trouble I have found is in shifting them while young 
from one sleeve to another, but any loss in the process 
was prevented by spreading a slit newspaper on the 
ground below. My provision of growing leaves being 
small, I frequently supplemented it with fresh-cut twigs 
of birch, willow, or occasionally rose, dropped into the 
sleeve. Both illunaria and illustrana are very accom¬ 
modating feeders; they will eat most forest-trees and 
shrubs, including brambles, and will also eat evergreen 
honeysuckle (L. brachypoda ), the variegated Japan 
honeysuckle, and the small-leaved evergreen Cotoneaster; 
and three or four out of a score survived a diet of ivy. 
Mine seemed to prefer willow to everything else. When 
autumn came they appeared to like the leaves that were 
beginning to turn yellow as much as those that were 
still quite green. In the autumn my supply of growing 
foliage became exhausted, and, when the larvss had 
mostly entered on their last skins, I moved them into 
breeding-cages: these had glass tops and ends, and 
finely perforated 2 inc sides, and the food in them stood 
in bottles of water. Little as the ventilation was I 
found that in the dry weather, of which we had so much 
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last summer and autumn, the food in them dried up 
very rapidly, and I provided the sides with coverings of 
varnished paper. The effect of these was that water 
usually stood in drops about the glass inside and some¬ 
times ran down the sides, but the larvae seemed none 
the worse for this. The dwarf sleeved trees were pro¬ 
tected from birds, &c., by a cylinder of f-in. wire¬ 
netting, with a hinged top of the same, and from slugs 
by an outer ring made of a strip of perforated zinc 6 in. 
wide, any slugs within the ring being caught by greased 
cabbage-leaves. "When my first sleeved brood was 
reared I put the eggs in the sleeve to hatch, but I after¬ 
wards adopted the plan of hatching them indoors, and 
putting the young larvae in the sleeve when a few days 
old. I judged it best not to crowd together young larvae 
of different ages; I am not sure the larger ones do not 
under such circumstances sometimes eat the little ones. 
By the time they have changed their second skins no 
naturally solitary larvae can be more tolerant towards 
one another. Having made these explanations, I will 
shortly describe what happened to each successive brood, 
referring also to the tabular statement appended. 

Second generation (first summer brood). — From the 
90 eggs I reared 84 male and 28 female moths, together 
57, none of them being cripples. The eggs were rather 
more than three weeks hatching; the larval period 
averaged 88 days; the pupal period of the first moth 
that emerged was 18 days. The pupae were forced from 
the time the first moth appeared—15th July—and the 
last came out 25 th July. May and the early part of 
June were very cold and dry. I paired off 9 couples, 
7 of which laid fertile eggs. I fared from the largest pair 
(A) a medium-sized pair (M) and the smallest pair (Z). 

Third generation (A 1, M1, Z1).—These eggs hatched 
in 7 or 8 days; the larva averaged 50 to 60 days in 
feeding up. I have obtained from them the following 
pupae, now passing the winter out-of-doors, of Al, 101; 
of Ml, 64; of Z 1, 60. As the sleeved food was in 
danger of falling short, on the 18th September, when a 
few were beginning to spin up, I transferred the larvae 
from the sleeves to breeding-cages; and on the 15th 
October these breeding-cages were brought indoors to 
hurry on the remaining larva before their food-supply 
should fail. All wore in pupa by the 25th October. 
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Bottled Illunaiua. —Second {feneration .—These were 
brought up on cut food in Bordeaux plum bottles, covered 
with muslin, plate-glass being laid over the top and slid 
away when the moisture inside the glass was excessive. 
The 90 eggs were three weeks in hatching; the larval 
period averaged 80 or 81 days, the pupal 14 days. I 
bred 81 males and 82 females, together 68; no cripples. 
They were distinctly larger than the sleeved ones. 
When the larvae were about half-grown (on 18th June) 
I transferred half of them to an outdoor breeding-cage. 
The only difference I found in the moths so treated was 
that they were about two days later, and were smaller, 
vh\, the male averaged 17*60 instead of 17*70, tire 
females 19*00 instead of 19*50. The weather was so 
warm most of the time that there could have been little 
difference in temperature between the two batches ; but 
it was very dry weather out-of-doors, while in the 
bottles a moist atmosphere prevailed. I did not thiuk 
it necessary to continue this brood. 

Forced Illunaria. — Preliminary. —The forcing boxes 
were two, their inside dimensions about 2' 4" by 1" 8", 
and 2" in depth. They were of wood, with glazed lids 
set on a slight inclination forwards, and ventilation 
capable of being closed, and were warmed at the bottom 
by a zinc cistern, under which was a gas-jet. One had 
glass also in front and partially at the ends. The 
temperature was generally from 70° to 80° Fahr., but 
occasionally (more especially when the sun shone into 
the room in the afternoon) it rose to 90°, and sometimes 
at night it fell to 60°. In the summer it was generally 
some 15° higher than the air of the room. Until the 
larvae were about half-grown, and sometimes till they 
had spun up, the forced larvae were brought up on cut 
food in bottles, or else in glass cylinders having a 
sloping sheet of muslin at the bottom, with a hole in it 
for the neck of a bottle containing food. When half- 
grown they were generally transferred to breeding-cages 
placed in the forcing-box; in both cases the atmosphere 
was quite a moist one. The forcing did not begin till 
28th May, when the eggs laid by the wild-bred moths 
were on the point of hatching. 

Second generation.— From the 91 eggs I reared 25 
male and 38 female moths, together 58; no cripples. 

k2 
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The hatching (not forced) lasted about 8 weeks, the 
larval period 18 or 20 clays, the pupal 8 or 10 days. 
The moths were larger than the sleeved ones, but not so 
large aB those that were bottled. On 3rd July I paired 
off two of the largest (A), 5 of medium size (M), and 
2 of the smallest size (Z); and from all of these, except 
one M and one Z, I had fertile eggs, which I bred from 
as follows:— 

Third generation (eggs not placed in the forcing-box 
till earliest of them about to hatch).—The 3 broods did 
not vary much in their rate of progress—the M’s were 
2 or 8 days behind the A’s, the Z’s 2 or 8 days later 
still: the larval and pupal periods together were about 
the same as in the second generation. From 205 A 1 
eggs I bred 68 male and 61 female moths, together 129, 
six cripples; from 115 M1 eggs, 35 males and 53 females, 
together 88, one cripple; from 107 Z 1 eggs, 16 male 
and 14 female moths, together 80, 3 of them cripples, 
and two so weakly that they died before they could be 
paired: many of the Z l’s died as larvse. The A l’s 
comprised the largest I had yet bred; I did not average 
them: the M l’s (averaged by taking every alternate 
one of each sex in the order of emergence) were slightly 
larger than the average of the preceding generation: 
the Z 1 'b considerably smaller. I paired off 4 of the 
largest couples among the A’s, 4 average couples of the 
M’s, and 10 couples of the Z’s. None of the A’s or Z’s 
laid a fertile egg: 8 out of the 4 M’s laid fertile eggs, 
and from one of these pairs, paired 16th August, I had 
210 eggs, which I bred from as follows:— 

Fourth generation , M 2.—These were not only slower, 
but straggled more in their feeding up and emergence 
than the earlier forced generations had done. The first 
spun up 28rd September; by 8th October nearly half 
had done so; and on the 1st November all had done so 
except two, which soon after died. Many larvee died in 
pupating, and a few before. I have some reason to 
think this w&s owing to their having been made too 
hot at one time. The first moth appeared 2nd October ; 
by the 3rd November 60 were out, and on the 7th the 
last appeared; l but 8 or 4 are still in pupa, one or two 
of them certainly being alive. 86 are males and 25 
females ; 3 were cripples, and 8 more died before they 
were paired off. 'Tho hatching occupied about 10 clays 
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(eggs not in the forcing-box till the first eggs were about 
to hatch), the larval period ranged from 26 to about 59 
days; the pupal period seems to have been about 12 
days. After the early alarm they were kept rather 
cooler than the preceding forced generation had been, 
as, with the advent of cooler weather, I found it difficult 
to keep up a high temperature without making the 
bottom of the forcing-box very hot. The average size 
had again risen on that of the preceding generation. 
On 23rd October I paired off 6 couples, keeping them 
in the forcing-box, and 4 of them were fertile. The 
largest pair laid 170 eggs (called M 2, A 1), the medium¬ 
sized 210 (called M 8), the smallest 80 (called M 2, Z 1). 

Fifth generation. —About 86 of the first, 169 of the 
second, and only 24 of the third hatched. The numbers 
are now about 82, 151, and 21 respectively. I am 
feeding them up on rose and evergreen honeysuckle, 
and the most forward are nearly full-grown, as will be 
seen by the living specimens I exhibit. I have made an 
improvement in my forcing-box, so that I can keep up a 
more equable temperature without danger of roasting 
those which are near the ciBtem, and I keep it at about 
70° to 80°. 

Illun^ru. — General results. —Without venturing any 
opinion on many of the questions suggested by an 
examination of the facts above detailed, until more 
facts have been accumulated, I may advert to a few of 
them. It seemB to be established that S. ilhmw'ia 
forces well, and there is evidence that the average size 
of forced specimens is larger than that of the insects 
reared on growing trees, and tends for a time to increase 
from generation to generation, notwithstanding dose 
interbreeding. I am not satisfied that the fertility has 
been diminished by the process of forcing; but it does at 
present appear as if extremes in size, especially in the 
direction of smallness, have a tendency to be sterile, 
and I think it prudent to select the breeding pairs from 
some point quite short of either extremity in tho scale 
of size. There is another fact established as to the 
summer broods of illmaria, —all of which that I have 
reared, I need hardly say, are in appearance of the 
summer type, Juliaria ,— viz., that, in accordance with 
the usual rule with the Geometm inhabiting this 
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country, the female on the average is larger than the 
male, and decidedly so. This -will appear clearly by the 
tabular statement I refer to. My own personal expe¬ 
rience, which is confirmed by trustworthy information 
I have lately received from several quarters, is that in 
the spring brood the case is reversed, so that the male is 
decidedly the larger; at all events, it seems certain that 
the spring female has no excess of size approaching to 
what she shows in the summer brood. In this connection 
I venture to call attention to the following points :—(1), 
of 272 Geometrce described in Stainton’s ‘ Manual,’ only 
16 are recorded as appealing in the five months from 
November to March; (2), illnnnria in its spring emer¬ 
gence is one of them; (8), of the remaining lo, 8 have 
apterous or quasi-apterous females (there being only 
two other apterous females among the 272, and these 
two appear in April and October respectively); (4', 
another of the 15 (AT. pennaria) has the wings of the 
female strikingly smaller than those of the male. Is it 
possible that the relative size of the female in the spring 
emergence of Manana is a step towards the condition of 
apterousness, or, it may be, a remnant of it ? So 
far as I have had means of judging, illnstraria and 
lunaria do not show such a difference between the sexes 
according to the season of emergence, but their spring 
broods are much later than those of illunaria, which 
(unless Tephrosia laricaria [biundularia ), another of the 
16, of winch I know but little, resembles it in this 
respect), is unique among double-brooded English 
Gcvmetrce in producing its early brood in a winter 
month. 

8. iLiiUST E AiiiA. — Mr. Barrett kindly sent me eggs 
from a female taken in Norfolk in May, and Mr. Gulliver, 
of Brockenhurst, supplied me with some larvae beaten 
in the New Forest. From these two sources I bred 
9 males and 12 females, and, though the variety in size 
was not very great, I selected a large (A), medium (M), 
and small (Z) pair, the eggs from which I sleeved; and 
from them I have three batches of hybernating pupse, 
riz.> A 116, M 108, and Z 78. I reared several mixed 
broods in the forcing-box, with some remarkable results, 
which I hope to follow up. 
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Concluding Remarks. —I shall be very glad if the ac¬ 
count I have given of the experiments with the Selenias, 
and of the ease with which they can be bred, should 
lead others better qualified than I am to take up the 
subject; and I shall be glad to supply eggs of any race 
bred. The remarkable changes which the larvse undergo 
in appearance, attitude, and habits, so well described by 
Mr Poulton ; the perfection to which the imitation of 
jagged twigs has been developed in them; the great 
variation in size of individual moths, especially in the 
spring brood, and in shape; the richness and variable¬ 
ness of shading and colour in the wingB, and their 
unusual positions when at rest, apart from other points 
to which I have already called attention, make them a 
very remarkable group, and they ought to have an 
interesting family history. The experiments I am 
trying with illumria and illusiraria will leave abundant 
scope for other investigators who may direct their 
attention to these two species, and a very interesting 
species, S. lunaria , remains. Tephrosia laricaria, which 
is stated to resemble illunaria in having an early spring 
and summer emergence, and in the smaller size and 
different appearance of the latter brood, would also be 
an interesting species to work up. As to illunaria and 
illustravia, may I suggest that practical entomologists 
would he promoting the investigation by preserving any 
specimens they may meet with next spring, or a fair 
sample of them, for comparison with the numbers I 
expect to bred ? I should be particularly obliged by 
being afforded any opportunity of seeing, and, if judged 
expedient, breeding from, specimens of either species 
from Scotland or Scandinavia, where they are stated to 
be single-brooded, or from Ireland, Wales, or Central or 
Southern Europe. 

[Note as to Measurement .—I find it is practicable, 
without piercing the insect, to measure the expansion of 
wings of the chloroformed insect by setting it tem¬ 
porarily, with cork setting-bristles, on a flat setting- 
board covered with paper ruled in square millemetres, 
and after trial I recommend this mode decidedly as the 
more safe and certain in its results. The tips of the 
fore wings should be as widely separated as possible, so 
that the front edges of these wings will be nearly in a 
straight line. | 
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TABULAR STATEMENT OF FERTILE EGGS LAID, AND MOTHS 
REARED, WITH MEASUREMENTS. 
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* Average oi five males taken in spring, 21*50; of five females then 
taken, 19*90; difference in favour of male, 1*60. In all the later genera¬ 
tions the difference is *89 to 1*61 in favour of female. 


Explanation of Plate V. 

The explanation of this Plate will be found at p. 128. 
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VI. Life-histories of Rhopalocera from the Australian 
retjion. By Gervase F. Mathew, Staff-Pay¬ 
master, R.N., F.L.S., F.Z.S., &c. 

[Read December 7th, 1887-1 
Plate VI. 

During a period of more than three years spent in 
cruising off the coasts of Australia and New Zealand, 
and amongst the islands of the Western Pacific, I 
devoted as much of my leisure time as I was able to in 
collecting Lepidoptera, and working out, to the best of 
my ability, the life-histories of such Rhopalocera as it 
was my good fortune to obtain the larv© of. In doing 
this there were many obstacles to contend with, such as 
the constant change of locality, the shortness of our 
stay at the different places visited, and the difficulty of 
preserving fresh, for any length of time, the various food- 
plants for the sustenance of the larvae. 

For many years I have taken the liveliest interest in 
rearing Lepidoptera from the egg or larva, and noting 
the habits of the different Bpecies in a state of nature, 
and have often regretted, when perusing descriptive 
works on exotic butterflies, that so little has been 
written concerning their earlier stages, or so little said 
as to the general habits, localities, times of appearanco, 
&c., of the species described. If, when practicable, 
such information were furnished, the books would be 
infinitely more valuable; and would, I feel convinced, 
tend to attract many more to the study of these charm¬ 
ing creatures. 


Melanitu leda, Linn. 

In Australia, I have met with this species at Cooktown, 
Brisbane, and Thursday Island, and Mr. Masters in¬ 
forms me that he has taken it near Sydney. It pro¬ 
bably occurs, in suitable places, in all tropical parts of 
Australia. In the Western Pacific I observed it at Fiji, 
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Samoa, the Friendly Islands, New Hebrides, New Cale¬ 
donia, Solomon Islands, Duke of York Islands, New 
Britain, New Guinea, Pelew Islands, and the Caroline 
Islands. They vary considerably in size and markings 
from the different localities, but not sufficiently to form 
new species, except those from Ponape, in the Caroline 
Islands, which are much smaller and much darker, and 
should perhaps be considered a distinct race. 

My observations upon the habits and life-history of 
this butterfly were made chiefly in Fiji, where it was 
very abundant. It was principally to be found in shady 
spots in the forest, particularly by the sides of path¬ 
ways where there was plenty of coarse grass, or by the 
edges of clearings where sugar had been planted. It 
has an uncertain, jerky, manner of flight, rising sud¬ 
denly from under one’s feet, flying for a short distance, 
and pitching abruptly, usually selecting a spot covered 
with dead leaves, where, with it wings closed over its 
back, it defies detection, as the colourings and markings 
of the underside harmonise so completely with its sur¬ 
roundings that it is very difficult to see, and it will not 
take flight again until one nearly treads upon it. It 
does not care to fly much during the day, except when 
the weather is dull, or when it is raining. I have seen 
them flying gaily in the midst of a tropical shower. 
Towards sunset they begin to get more lively, and may 
then he seen flitting across the pathways or sporting in 
forest glades; and long after sunset I have seen them 
flying wildly, and at a considerable elevation. They are 
decidedly crepuscular in their habits. It is rather a 
difficult butterfly to catch notwithstanding its appa¬ 
rently weak style of flight; but this may he accounted 
for by the fact that when disturbed it generally flies low 
among the herbage, and flits in and out between the 
bushes where it is not easy to follow it with one’s net. 
It soon becomes worn, and not one half of those netted 
are fit for the cabinet. Indeed bred specimens very 
often look slightly worn although they may not have 
once flapped their wings. The least touch marks them, 
their wing-scales are so loose and delicate. 

The eggs are deposited, five or six in a row, upon the 
terminal blades of sugar-cane, and upon various coarse 
grasses, Cladiiun , &c. It is difficult to understand what 
method is adopted by the parent butterfly in her selection 
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of the plant. There may he a dozen clumps of grass 
or sugar-cane growing close to each other, and to 
all intents and purposes exactly identical to the human 
eye, hut larvee will only he found perhaps on two of them, 
while the other ten will be entirely untouched. Upon one 
occasion, by the side of a path through the bush near 
Suva, I noticed seven clumps of, I think, wild sugar¬ 
cane growing about a yard apart. The first plant had 
been much eaten, and a very superficial glance disclosed 
a number of larvae, chrysalids, and empty chrysalis 
cases. The next two plants were untouched, but the 
fourth was very much eaten ; and, in addition to full 
grown larva and chrysalids, I counted upon the under¬ 
side of one of the leaves near its tip, no less than 
twenty-six small larvse and fourteen ova. The other 
three plants were intact. It is unaccountable why some 
of these plants should be selected and the others passed by 
when, as I have before remarked, to an ordinary observer 
there does not appear to be a bit of difference between 
them. Upon these same plants, which were so tasteful 
to ilf. leda , I also noticed larvss of Pamphila angustula , 
Herr.-Schaff., but they did not occur upon the others. 

Notwithstanding that so many young larvae and ova 
occurred upon a single leaf, I should not on that account 
call the species gregarious; for the numbers were, with¬ 
out doubt, the offspring of several females, as the young 
larvae were of different sizes. It should perhaps be called 
semi-gregarious, for I watched several females deposit¬ 
ing ova, and found that they usually laid from five to 
seven, rarely more. As a rule it was not an uncommon 
thing to find seven or eight full-grown larvae, or a like 
number of chrysalids, upon one plant. The larvfe are 
very easy to see, for they generally rest on the midrib 
on the underside of a leaf close to where they have last 
fed. and do not crawl down and hide themselves among 
the lower stems. They feed during the day and pro¬ 
bably by night also. When full grown they descend to 
a lower part of the plant, and attach themselves to a 
pad of silk spun on the midrib of the underside of a 
leaf. The chrysalids are easily found by moving tho 
stems aside. They do not appear to suffer from the 
attacks of ichneumons as all the larva and chrysalids I 
took produced perfect butterflies. But I have found 
fresh chrysalids, which have just assumed that state, 
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being devoured by small rod ants, which appear to 
attack them when they are on the point of changing, 
and before the tissues have had time to harden. 

The newly-laid egg, viewed through a lens, is perfectly 
globular, smooth, shining, and pale straw-yellow. In 
the course of twenty-four hours it turns to a pale 
yellowish green, and a few hours before it hatches 
the black head of the young larva becomes plainly 
visible. 

The young larva is pale straw-yellow, with a few short, 
scattered brown hairs; head black and shining, with 
minute rudimentary spines upon the crown. The anal 
processes are scarcely visible. After its first change it 
becomes pale green with a darker dorsal stripe, pale 
yellowish green subdorsal and spiracular lines, and a 
few bristly hairs upon the head and each segment; head 
black and Binning, with the spines upon the crown 
slightly more developed. 

After the second change it is pale yellowish green, 
with dorsal, subdorsal, and spiracular lines brighter, 
and anal processes more conspicuous ; crown, and sides 
of face black; spines on crown well developed, black; 
other portion of head covered with short, black, bristly 
hairs; just above the mouth an oval, and on each side 
of the face, a linear-shaped, green blotch. 

After the third change the larva becomes altogether a 
brighter green, the head the same; spines on crown 
reddish brown, forming a dark line on each side of the 
face to the mouth; head, spines, and anal processes 
clothed with fine whitish hairs; hairs on body replaced 
by raised yellowish dots. The full-grown larva is 
elongate and subcylindrical with the second segment 
very narrow, and the anal segment produced into two 
processes terminating in sharp points; head very large 
and conspicuous, apple-green, and furnished with two 
carmine, rigid, spines on the crown, the carmine 
changing to black from the base of the spine to near 
the mouth on each side of the face, and bordered pos¬ 
teriorly by a narrow white stripe; whole of the upper 
surface bright apple-green, sometimes inclining to 
golden-green, irrorated with raised yellow dots, which, 
seen through a lens, emit short whitish airs, and give 
the larva a somewhat roughened appearance; between 
the subdorsal stripe and spiracles a stripe of darker 
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green; dorsal line dark green; lateral skin-fold well 
developed; under surface, legs, and prolegs dull green. 

When full-grown the larva remains perfectly motion¬ 
less for twenty-four hours or more, gradually shrinking 
all the time, and then falls suspended head downwards, 
its anal claspers attached to a pad of silk which it had 
previously spun, and, in this position it remains for 
about another twenty-four hours, when it changes to a 
somewhat obtuse chrysalis of the usual satyrid form, 
with slightly bifid head. Its whole surface is beautiful 
grass-green, the veins of the wing-cases being slightly 
darker. The wing-sheaths, considering the ample wings 
of the butterfly, are comparatively small. The butterfly 
emerges in about ten days. 

When not feeding the larva has a habit of crawling 
to the extremity of a leaf, where it rests with its head 
and first three or four segments hanging over and 
downwards, and, in this position, especially when viewed 
sideways, bears a strong resemblance to a praying 
mantis, and so, to a certain extent, may alarm any 
wandering ichneumon. A wise provision of Nature! 

Epinephele abeona , Don. (PI. VI., fig. 8). 

This beautiful species is not uncommon near Sydney, 
hut is local and only occurs in deep wooded gullies 
where different species of Cladium , upon which its 
lame subsist, grow in dense clumps by the margins of 
water-courses, or in low swampy ground between ranges 
of hills. It flies in an irregular uncertain manner 
around its food plant, or amongst brushwood in its 
vicinity. It is very conspicuous on the wing, and a 
pleasing object. Occasionally it settles upon a stone 
and expands its wings to the full glare of the sun. 
Once or twice I found them, towards dusk, roosting in 
little parties in miniature caves in the face of a sand¬ 
stone cliff overlooking a swampy valley, and have seen 
them in similar situations during a shower. 

I long suspected that the larvae would be found feeding 
upon Cladium , as I noticed that the perfect insects were 
only to be met with where these plants grew, but it was 
not until October 27th, 1888, that I had the pleasure of 
discovering the lame, 

I was out for a day’s collecting in a small valley at 
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the back of Coogee Bay, about four or five miles from 
Sydney. A little rivulet runs through the centre of the 
valley, and here and there there were swampy places 
overgrown with coarse grass, rushes, ferns, and patches 
of Chtdium , the hills on each side being clothed with 
the usual Eucalypti , Banhsia , Persoonia , &c. I walked 
up the valley for nearly a mile when I came to a wall of 
rock, out of, and over which, the little stream dashed 
and splashed, and formed several cool and delicious- 
looking pools. The face of the rock was studded with 
patches of various kinds of lovely ferns, and a large and 
delicate species of Pteris (P. tiemula) giewin masses at 
its base. Altogether it was a romantic spot, and well 
suited for a picnic party. Several specimens of ahcona 
were disporting themselves here among the Claclium , 
which grew luxuriantly in large masses, and I noticed 
that some of the leaves had recently been nibbled, so I 
had a good hunt, and succeeded in finding some very 
small larvae hiding away among the leaves at the base 
of the plant. These were evidently the larvsB of a 
Satyrid, and could be none other than those of L. abeona , 
which, indeed, they proved to be. I could discover no 
full-grown lan8e on this occasion, but a few days later I 
again visited this ^ alley, and in another locality, a short 
distance from the waterfall, I was delighted to find four 
full-grown larvae, and numbers of smaller ones. The 
latter I did not take, as I found the food-plants would not 
keep fresh; in fact the leaves shrivelled up before I got 
home, so the only chance I had of breeding the perfect 
insect was by taking the full-grown larvae. Subsequently 
I dug up a few small plants and put them into pickic- 
bottles with wet sand, and then had no difficulty wrth my 
larvae, for the plants kept nice and fresh lor some 
weeks. A few days after this I succeeded in finding the 
beautiful emerald-green chrysalis, and during the re¬ 
mainder of my stay at Sydney I took numbers of both 
larvae and chrysalids, and bred a good many butterflies. 

This species appears to occur throughout the year. 
I have taken it in all its stages from August to May, but 
having spent no part of June or July at Sydney I 
cannot speak positively with regard to those two 
months. 

The egg, which is perfectly globular and shining 
emerald-green, is laid upon the upper surface ot the 
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leaves of the food-plant. The young larva has a very 
large head, out of all proportion to the rest of the body, 
shining black, very minutely punctured, and sparsely 
clothed with fine reddish brown hairs. Colour pale 
golden green inclining to rosy on two posterior seg¬ 
ments ; dorsal line faint, pulsating, and pale rosy; a 
few stiff reddish brown bristles upon the two posterior 
segments. 

Full-grown larva cylindrical, tapering slightly towards 
each extremity; head subcordate, somewhat flattened 
and porrected, narrower than second segment; anal 
segment produced into two sharp conspicuous points. 
Ordinary colour a beautiful pea-green, but inclining, in 
some individuals, to a pale yellowish green; a dark pul¬ 
sating dorsal line, bordered by a dull green stripe, next 
to which is a pale yellow-green line; an indistinct 
darker subdorsal line; whole larva tranversely wrinkled, 
especially the anterior and posterior segments; anal 
points faintly tipped with purple; under surface, legs, 
and prolegs paler; mouth black, bordered with white; 
ocelli and spiracles very minute and black. A common 
variety of this larva has a beautiful, but somewhat 
interrupted, purple dorsal stripe. 

When full-fed the larva attaches itself by its anal 
hooks to a pad of silk, spun on the underside of one of 
the lower leaves of its food-plant, or to a neighbouring 
twig, and changes to a short, stout, and somewhat 
obtuse chrysalis, with slightly bifid head. Colour beau¬ 
tiful emerald or grass-green; dorsal line darker; inner 
margin of wing-sheath bright yellow; spiracles minute, 
faint yellow. 

The leaves of the Glaclium possess exceedingly sharp 
edges so that it is almost impossible to search for these 
hawse without returning home with one’s hands and 
wrists considerably cut. 


Acraa andromacha , Fabr. (PI VI., figs. 14,14 (a)). 

This butterfly is local at Sydney, but uncertain in its 
appearance, at times being very abundant. It flies in a 
slow floating manner, and when in the net frequently 
feigns death. It is very tenacious of life, and requires 
a strong and prolonged squeeze to kill it. Towards 
sunset they assemble in numbers, and are fond of 
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roosting at the extremity of dead twigs, and, when in 
this position, can he easily captured between the finger 
and thumb. 

On April 14th, 1888, I discovered the larvffl in a 
garden at Darling Point, Sydney, feeding upon a hedge 
of Taxonia. They were in the utmost profusion, and 
of all sizes, from the tiny individuals just hatched to the 
full-grown lams. In their earlier stages they are gre- 
gaiious in their habits, but as they grow older they 
separate and wander about. Their chrysalids were 
hanging everywhere, and the butterflies were flying 
about in numbers. 

On April 24th we left Sydney for a cruise. I then 
had a dozen larvae still feeding, but in a few days all the 
food died and shrivelled up. I expected that the larvae 
would die also, but to my astonishment they all crawled 
to the top of the breeding-cage and there fixed them¬ 
selves to a pad of silk, and remained perfectly quiet, as 
if with the intention of hybernating. On May 13th, at 
Suva, Fiji, I placed three large Noctua larvse in their 
box, but these did not disturb them in the least. In 
about three weeks I bred a beautiful moth from one of 
these larvsB, and as it was rather lively I dropped a few 
drops of chloroform into the box to stupefy it, and this 
had the effect of rousing the Andromacka larvse, and 
most of them fell writhing to the bottom of the box. 
Next day several of them were dead. At the beginning 
of June, when we were among the Gilbert Islands, 
within a short distance of the line, the remaining four 
or five larvae, which were very small half-starved looking 
creatures, began to move about, attached themselves in 
the usual manner, and in a few days changed to chry¬ 
salids. Between June 11th and 18th these produced 
very dwarfed butterflies. From the above it would 
seem that these larvse have the power of abstaining from 
food for a lengthened period, which will account for the 
uncertain appearance of the perfect insects. 

The full-grown larva is 30 to 35 mm. long, cylindrical, 
deep sienna-brown, and somewhat shining, with rows of 
long slender, subdorsal, spiracular, and subspiracular 
branched spines, the bases of which are seated upon 
slightly raised metallic, blue-black spots; dorsal and 
subdorsal stripe paler than general ground colour; head 
pale sienna-brown with black blotch on face, and a 
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V-shaped paler mark; legs and prolegs black; ventral 
area pale greenish yellow. _ 

When full-fed the larva attaches itself to a pad of silk 
on the under side of a leaf, or stem of its food-plant, 
and hanging, head downwards, changes to a con¬ 
spicuous and rather elongated black and white chrysalis, 
with a subdorsal and spiracular series of orange, spots. 

I have also taken this species at Brisbane, Fiji, New 
Hebrides, Thursday Island, and New Guinea. 

Pgrameis Itea, Fabr., (PI. VI., fig. 10). 

This species was not uncommon in the neighbourhood 
‘of Sydney, but it was not abundant, for its food-plant, 
TJrtica incisa, was very scarce. Indeed I only remember 
having seen one Bmall plant growing under a wall 
in one of the suburbs, and this had several larvse upon it. 
The nettles probably occurred in gardens,. or waste 
places, not generally accessible to the public, or the 
larvsB may perhaps feed on something else as well. The 
butterfly was occasionally to be seen in the very heart of 
the city. It is fond of alighting upon walls, or upon 
trunks of trees, and invariably settles with its head 
downwards. It is a very rapid flier. The larvae were 
very abundant at Hobart, Tasmania, in February, 1888, 
and I took a plentiful supply from a bed of nettles in a 
garden in the town, and bred a fine series of the perfect 
insect. 1 also met with the larvae at Blackheath, on the 
Blue Mountains, in February, 1885, and I have received 
bred specimens from Norfolk Island, where it appears to 
be common. The eggs are laid singly, upon the ter¬ 
minal shoots of nettles ( Urtica incisa) , and although tho 
larvae are not, strictly speaking, gregarious, yet the 
same female appears to deposit a number of eggs upon 
the same plant. Directly the larvae are hatched thoy 
proceed to spin the edge of a leaf together, and form a 
little tent in which to dwell, issuing forth from time to 
time to feed. They live in tents the whole course of 
their existence, constructing larger ones as they increase 
in size. But it sometimes happens that there are so 
many larvss upon a single plant that they eat each other 
out of house and home, and may then be seen feeding 
quite exposed. When full grown they attach themselves 
by the anal hooks to a spray of their food-plant, or 

TRANS. ENT. 800 . UOND. 1888.— PART I. (MARCH.) L 
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wander to some adjacent wall, or paling, where they 
turn to a somewhat angulated chrysalis with blunt 
abdominal spines. The colour of the chrysalis varies, 
and depends upon the locality where they have effected 
their change. If against a wall they are reddish 
brown with a few abdominal silvery spots; but when 
attached to their food-plant they are beautiful objects, 
being like burnished gold, or opalescent golden green. 
They emerge in ten days or a fortnight. 

The full-grown larva is from 80 to 32 mm. long, 
cylindrical, tapering towards each extremity; head cor¬ 
date, notched on the crown, slightly hairy and much 
larger than the second segment; whole of the dorsal 
and subdorsal area smoky black, in some varieties 
dark hoary grey; dorsal stripe narrow and black; 
sometimes an interrupted white, or whitish yellow sub¬ 
dorsal stripe, bordered below with black; suhspiracular 
area olive-green or olive-yellow; lateral skinfold well- 
developed, and pale yellow; spines small, branched, and 
blackish, or reddish brown, with the exeejDtion of those 
upon the lateral skinfold which spring from a reddish 
cushion, and are olive-yellow; ventral area smoky olive; 
legs black. 

Junonia vellida , Fabr. (PL VI., fig. 11). 

This is a common butterfly and appears to be pretty 
generally distributed. It occurs in open waste places, 
flies rapidly to and fro when disturbed, and alights 
abruptly upon a stone, or clear place, on the ground, 
keeping its wings expanded to the sun. The larvss, near 
Sydney, feed upon Plantago major and Plantago lanceo - 
lata, and are not difficult to find. In the Botanical 
Gardens, I frequently noticed them upon Antirrhinum , 
and at the Friendly Islands they were feeding upon 
sweet potato; and at the Gilbert, Ellice, and Marshall 
Islands they were to be seen living quite exposed upon 
the broad, succulent, and glabrous leaves of a species 
of Daphne (?), and they probably feed upon a variety of 
other plants. I met with it at Sydney, Brisbane, 
Thursday Island, Hobart, New Guinea, Fiji, New Heb¬ 
rides, New Caledonia, Samoa, Friendly Islands, riotu- 
mah, Gilbert, Ellice, and Marshall Islands. The perfect 
insects vary considerably in different localities, the moBt 
marked variety occurring at Samoa, 
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The full-grown larva is from 87 to 40 mm. long, 
cylindrical, rather stout in proportion to its length, and 
tapers slightly towards the head; whole surface deep 
blackish brown, darker in some individuals than in 
others, and almost approaching a velvety black; a 
series of dorsal, subdorsal, spiracular, and subspiracular 
short, and rather blunt, finely-branched spines; a 
greyish lunular stripe upon each segment above the 
spiracles; a faint, and somewhat interrupted, whitish 
grey spiracular line; head black, cordate, notched on 
the crown, with a very short blunt spine on each side, 
and sparsely covered with fine black hairs; second seg¬ 
ment, when head is stretched out for crawling, exhibits 
an orange-coloured collar; legs black; ventral and anal 
claspers tipped with tawny, and with tawny spots at the 
base. 

The chrysalis, which is short and obese, is attached 
by its anal hooks to a pad of silk on the under side of a 
leaf, a stem, or an adjoining stone, and is dark umber- 
brown, speckled with greyish dots and blotches. 

Doleschallia HerricMi, Butt. (PI. YL, figs. 18,18(a)). 

This fine species was rather scarce at Havannah Har¬ 
bour, Sandwich Island, and at Aneiteum, in the New 
Hebrides, from June to August, 1882. It is very strong 
on the wing, and fond of flying rapidly backwards and 
forwards in front of some high tree, and when it settles 
it generally does so far out of reach. It is ever ready 
to give chase to any passing butterfly, consequently 
nearly all those captured were more or less worn. 

At Aneiteum, in August, I was fortunate to find its 
larvee in some numbers, and succeeded in breeding a 
good Beries. Strange to say although such a high¬ 
flying butterfly, the larvsB were always found upon a low 
growing shrub, the name of which I am unacquainted 
with. 

The eggs are laid in little batches of twenty or thirty 
all close together; they are quite round, and pale glossy 
yellow ; The young larvsB are gregarious, but after 
changing their first or second skins they break up the 
family party and each larva starts forth on its own 
account. Prom observations made I am inclined to 
believe that they have the power of doing without food 

n2 
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for a considerable period, and wander to a great distance, 
for adult larvae are found singly on bushes a long way 
apart. 

When full-grown the larva feeds perfectly exposed 
upon its food-plant, and is then a conspicuous object. 
It is from 52 to 55 mm. long, cylindrical, and tapers 
slightly towards the head, which is cordate, and notched 
on the crown, with a stiff branched spine springing from 
each lobe; cheeks, lower part of face and mouth, deep 
metallic blue, almost black; the second and third seg¬ 
ments much narrower than the head; whole of the 
dorsal and subdorsal area, as far as spiracular stripe, 
bluish or purplish, sometimes inclining to deep madder, 
and irrorated more or less with inconspicuous whitish 
dots; dorsal vessel interrupted, black; a subdorsal 
interrupted pale whitish stripe; an interrupted white 
spiractdar stripe; ventral area, legs, and prolegs smoky 
greenish yellow; from fourth to tenth segments inclu¬ 
sive five, upon second and third fonr, npon twelfth six, 
and npon thirteenth four rigid, branched, blue-black 
spines, spring from a circular metallic blue-green base; 
from fifth to twelfth segments inclusive, interrupting the 
white subspiracular stripe, a conspicuous orange-red 
cushion seated on the lateral skinfold, and from which 
spring yellow branched spines tipped with black; 
spiracles minute and black. 

When full-grown the larva spins a pad of silk to the 
underside of a leaf, attaches itself thereto, and becomes 
a smooth chrysalis of a reddish buff colour; a curved 
black line runs from the tail along the inner margin of 
the wing-cases to the eye, which makes it appear some¬ 
what boat-shaped; spiracles, and some subspiracular 
dots black, with a few black dashes and strife upon the 
wing-cases and abdomen. 

These larvae were taken between the 26th and 29th 
August at Aneiteum. They were very sluggish in their 
habits and flaccid to the touch, and were considerably 
infested by a dipterous parasite, and I lost several that 
were so attacked. The affected larvss, when full-grown, 
ceased feeding, and remained stationary for two or thiee 
days, when they lost the power of holding on by their 
legs and anal claspers, and these two extremities falling, 
they were left suspended by their prolcgs only, in a 
doubled-up position. Upon examination they were 
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found to contain some black fluid, and one fat maggot, 
which, in due course, produced a common-looking fly. 
Many of the larvse turned to chrysalids during our pas¬ 
sage to Sydney, but I lost a number of them from want 
of food. The first butterfly emerged at Sydney, on 16th 
September, and I bred altogether about two dozen fine 
specimens. 

Hypolimnas bolina , Linn. 

This is a very elegant butterfly, and its flight is most 
graceful. The males are fond of congregating in little 
parties of a dozen or more, in some shady nook, where 
there may happen to be any of the large-leaved trees or 
shrubs upon which they delight to sit, and, as one 
passes, they fly out in little flocks. It is then a pretty 
sight to watch them. One or two will go off rapidly as 
if in a great fright, but the remainder wheel backwards 
and forwards slowly in front of the spot from whence 
they started, and, if one keeps perfectly quiet, will 
settle again in the Bame place. They look very lovely 
as they thus float to and fro in a lazy, airy fashion, 
their dark blue-black velvety wings, with bright violet- 
blue centres, flashing a variety of brilliant rays in the 
bright sun, and making them appear like fairy gems. 
The females are more solitary in their habits, but are to 
be seen more constantly on the wing flying steadily 
along, on the look out for a suitable plant on which to 
deposit their eggs. They vary excessively, scarcely any 
two being alike, and some of the varieties are remark¬ 
ably beautiful. The males, on the other hand, never 
show the least disposition to vary. The females seem 
to have regular beats, and appear to stick to the same 
spot for days, probably for the whole period of their 
existence. Often, while walking along a path through 
the forest, a female has flown out of a thick bush in 
front of me, and, day after day, as I passed the same 
spot, what I believe to have been the same butterfly 
has appeared. This was constantly occurring. Towards 
sunset the males assemble in large numbers, and 
“roost ” together, and I have frequently beaten three or 
four dozen from the same bush. 

The larvsB are not at all difficult to find, and, in some 
places, were most abundant. When feeding on Sida 
rhombifolia they have a habit of crawling high up 
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on their food-plant, towards evening, and are then con¬ 
spicuous objects; and after heavy rain they wander 
about a good deal. The chrysalids were not uncommon, 
attached to twigs of the food-plant, or upon some 
neighbouring bush. In the hope of breeding some good 
varieties, I took, at different times and in different 
localities, a great number of larvae, and succeeded in 
rearing a large series of butterflies, among them some 
fine and interesting varieties. The larvse did not suffer 
much from the attacks of ichneumons, for only one out 
of the number I took was stung. They remained about 
three weeks in the chrysalis state. 

The larvae feed upon Sida rhombifolia and Sida retusa , 
and also upon a convolvulus which creeps over the 
ground in stony waste places; it also, I believe, feeds 
upon various species of Portulacea , and probably upon 
other low plants. 

The eggs are laid in irregular batches upon the under¬ 
sides of the leaves, and, when quite fresh, are pale 
yellow, but they change to a deep leaden- colour just be¬ 
fore the larva emerges. Viewed through a lens the eggs 
are orange-shaped and finely ribbed. When quite young 
the larvae are gregarious, but separate after the second 
moult. The young larva is dark greenish black ; head 
black and shining, with no indications of the spines on 
the crown possessed by the adult larva: body spines 
represented by fine bristles, curved slightly forward; 
ventral area transparent yellowish green. 

The full-grown larva is 52 to 55 mm. long, cylin¬ 
drical, tawny black, with seven branched spines upon 
each segment, arranged in a ring; head cordate, reddish 
yellow, with a long branched spine springing from each 
side of the crown; second segment manifestly narrower 
than the head, and of the same colour; a somewhat 
interrupted sienna-brown spiracular stripe, most con¬ 
spicuous upon the third and fourth segments; spines 
dark reddish brown, thickly branched with fine black 
bristles; legs, prolegs, and ventral elaspers reddish 
brown; whole surface irrorated with very minute yel¬ 
lowish dots. 

When ready to change the larva attaches itself to a 
pad of silk on the underside of a leaf or twig, and turns 
to a slightly angulated dark brown chrysalis, with abdo¬ 
minal spines, two blunt spines at base of wing-sheath, 
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and one or two on the thorax, I only noticed one 
variety of the larvae; they were light reddish grey, 
clouded with ochreous-yellow, with the region from 
which the spines spring entirely ochreous-yeHow^ form- 
in a series of rings; sjoines reddish yellow; spiracles 
black; a few black dots behind each subdorsal spine; 
subspiracular skinfold ochreous-yellow, and well de¬ 
veloped, almost forming a lateral stripe; ventral area 
bluish grey; chrysalis from this variety pale reddish 

^ This butterfly is occasionally to be seen in the vicinity 
of Sydney, but I never met with it there myself. I have 
taken it at Brisbane, Cooktown, Claremont Islands, 
Thursday Island, Fiji, New Caledonia, Friendly Islands, 
New Hebrides, Botumah Island, Solomon Islands, Gil¬ 
bert Islands, Marshall Islands, Ellice Islands, Caroline 
Islands, Samoa, Pelew Islands, New Guinea, New Britain, 
and have received it from Norfolk Island, 

Note.— On account of the extraordinary manner in 
which the females vary,—it being extremely difficult to 
obtain two exactly alike from the same brood of larvae,— 
a number of new species have been described, among 
which I may mention naresii , mosleyi , pallescens, pulchra, 
and montronzieri of Butler, and otaheitce , Felder. 

Lycani heathi , Cox. 

This species was local near Sydney, occurring only 
where its food-plant, Westringia rosmarinifolia , a shrub 
of from three to four feet high, and bearing clusters of 
white flowers, grew. This plant was chiefly confined to 
open ground near the sea,—though I found it sparingly 
in one or two localities a few miles inland,—so that the 
butterfly to a great extent is a maritime species. I had 
long noticed that it was only to be found in one or two 
places where this shrub grew, and had a suspicion that 
the larvae fed on it, and beat it once or twice without 
discovering any. However, on February 28th, 1885, 
happening to he at one of its localities—a point jutting 
out into Botany Bay—I beat the bushes again into my 
net, and this time succeeded in obtaining a dozen full- 
grown larvae of a Lymna , which I thought would pro¬ 
duce this Bpecies. There were plenty of small larvae 
besides, but I did not take these. The full-grown larva 
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is of the usual Lyccena form, 13 to 15 mm. long, rather 
slender in proportion to its length; whole surface a 
beautiful pea- or apple-green, in some individuals the 
green upon the dorsal area being tinged with golden- 
yellow ; viewed through a lens the whole body is irro- 
rated with minute whitish dots, and a few short light- 
coloured bristles spring from the spiraeular region, and 
above the head and anal flap; segmental divisions 
clearly defined; four short dark-coloured dorsal bristles 
upon each segment, springing from small tubercles; the 
tubercles on fourth, fifth, and ninth segments being 
often tinged with carmine, with a faint indication of that 
colour upon the others; in some of the larvae these 
tubercles are very indistinct; a ridged sub-spiraeular 
yellow line; spiracles very small and pale yellow; the 
twelfth and thirteenth segments somewhat flattened, 
and, from the dorsal surface of the latter the larva has 
the power of emitting two short whitish tentacles, the 
tips of which are furnished with a whorl of minute 
bristles; head pale amber colour, mouth darker, with a 
dusky round dot on each side of it. The tubercles on 
third and fourth segments are double. The half-grown 
larva* are of a light greenish yellow, with a dark pulsa¬ 
ting dorsal stripe, and very faint indications of dorsal 
tubercles. The larva feed upon the flowers and flower- 
buds, and also upon young leaves, eating boles from 
beneath in the centre of the leaf, but do not penetrate 
through the upper cuticle. When full-grown they attach 
themselves to the underside of a leaf, or to a stem. The 
chrysalis is from 10 to 11 mm. long and much re¬ 
sembles a chiton ; the abdomen is considerably depressed 
and ridged laterally; the segmental divisions are clearly 
marked and ridged. The colour varies, those attached 
to the leaves being greenish yellow, or pinkish brown, 
while those attached to the stems are nearly black, and 
they are all more or less sprinkled with dark dots and 
pencilings; spiracles pale yellowish enclosed in a red¬ 
dish ring. 

The first butterfly appeared on our passage home at 
Batavia, on June 9th; the last in the English Channel, 
on August 26th, the day before we arrived at Plymouth. 
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Ialmenus evagoras, Don. 

The larvae of this beautiful butterfly live in society 
upon the “ Wattle ” {Acacia). On October 4th, 1884, I 
found, upon a small branch of “ Wattle/ 5 at Paramatta, 
near Sydney, one pupa, a larva upon the point. of 
changing, and a number of small larvae, from tiny 
individuals just hatched to others nearly half-grown. 
This was evidently an early brood. At the same place, 
on February 9th, 1885, there were many of the perfect 
insects on the wing, and upon some young “ Wattle ” 
bushes, from two to three feet high, I noticed several 
clusters of pupes-cases, one batch of fifteen which had 
not emerged, and numbers of larvas of all sizes. The 
larvae and living pupae were attended by scores of small 
black ants, which continually ran backwards and forwards 
over them, and, as far as I could see, caused them no 
annoyance. The ants were attracted by some sticky 
saccharine matter which exuded from both larvae and 
pup®, and gave them a bright and varnished appearance. 
Upon placing my face close to these nests I fancied that 
I could detect a faint and rather sickly aromatic odour. 
Many of the butterflies were setting on the twigs among 
the larvae and pup®, and did not seem to be at all 
disturbed by the ants, although they flew away when 
I approached too near, but upon passing again in an 
hour's time they had renewed their old position. They 
are evidently rather sluggish in their habits, and do not 
appear to wander far from then food-plant, and from the 
above I should say that there are a succession of broods 
from spring to autumn, and that young bushes are 
selected in preference to older ones. 

The larva a few days old is pale reddish brown, 
inclining to greenish upon the back, and with its whole 
smface covered with a few pale-coloured hairs; tubercles 
small, but plainly visible; head shining black. 

The full-grown larva is 15 to 18 mm. long, sub- 
cylindrical, tapering to each extremity, and of a shining 
smoky greenish hue, in some individuals almost black; a 
pale yellowish green and somewhat interrupted stripe 
encloses the spiracles, and widens out considerably upon 
tenth and eleventh segments; a pan of blunt, double, 
fleshy, dorsal spines on second to tenth and on twelfth 
segments, those on third, fourth, and twelfth segments 
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much wider apart than the others, and those on fourth 
segment the longest; a short blunt spine just above the 
spiracles on all the segments except eleventh, twelfth, 
and thirteenth, those on seventh, eighth, ninth, and 
tenth being the most conspicuous ; there is also a minute 
tubercle below each spiracle; an oblique narrow white 
line on each segment between the dorsal and spiracular 
spines; spiracles white in a black ring; a whitish spot 
at the base of most of the spines; under parts and 
claspers pale green; legs black; a few fine whitish 
bristles spring from the second segment and point over 
the head, and there are also scattered bristles along the 
spiracular region, chiefly above the claspers; all the 
spines are tipped with minute blunt bristles, which are, 
however, scarcely perceptible to the naked eye; seg¬ 
mental divisions clearly defined. The tubercles upon the 
twelfth segment have a small valvular opening at their 
summit, through which, when the larva crawls or is 
feeding, a telescopic organ surmounted by a whorl of 
fine bristles is constantly thrust. 

Pupa attached to stem of food-plant; usually several 
close together; rather short and stumpy; shining 
reddish brown and black; wing-cases black, veins light 
sienna-brown and conspicuous; segmental divisions 
reddish, clearly defined; faint indications of tubercles 
on back; spiracles raised, pale reddish brown. 


Elodina angulipennis , Luc. 

This is rather a weak-flying butterfly. It was very 
numerous in the Botanical Gardens, Sydney, in April 
and May, 1884, and in March, 1885, frequenting the 
different Gapparis bushes. I had not noticed it in 1882 
or 1888. On May 12th, 1884, I watched a female 
depositing her eggs upon the tender leaves and terminal 
shoots of (7. nohilis . Muell. The eggs are subconical and 
finely ribbed, and when freshly laid are pale straw- 
yellow, which changes in a day or two to a semi¬ 
transparent whitish hue spotted with pink. Unfortu¬ 
nately I was unable to carry on further observations 
regarding this species, as we left Sydney on May 17th 
for a cruise to the islands. 
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Pieris latilimbata f Butl. (Pl. VL, fig. 4). 

This butterfly was very abundant in all its stages at 
Port Moresby, New Guinea, in November, 1884, and I 
also met with it on April lBth, 1885, at one of the 
Claremont Islands, off Cape Claremont, on the north¬ 
east coast of Queensland. 

The larvae feed upon a straggling thorny shrub bearing 
alternate suboval leaves, and possessing shining pube¬ 
scent stems, which feel like velvet to the touch, and are 
of exactly the same colour as the larvae. The larvae live 
perfectly exposed, and when not feeding rest on the 
midrib of the leaf or upon an adjoining twig, and, upon 
being annoyed, throw their heads backwards and remain 
in that position for some time. 

The full-grown larva is 28 mm. long, cylindrical, dull 
pea-green, and thickly irrorated with numerous trans¬ 
verse rows of small yellow raised dots, interspersed with 
fine short white hairs, especially upon the spiracular 
region; an indistinct and somewhat interrupted pale 
yellowish line just above the spiracles; head the same 
colour as the body, and covered with raised yellow dots 
and short scattered hairs; ventral area pale greenish 
grey. 

The chrysalis is attached to a pad of silk on the under 
surface of a leaf, or to a stem. On several occasions I 
noticed it upon the upper side of a leaf. Its general 
colour is bright apple-green, and it is much angulated. 
The sheath of the haustellum forms a prominent beak, 
the wing-cases are produced into sharp spines, and the 
posterior segments narrow suddenly to a point. A large 
indented and somewhat triangular pale-coloured blotch 
extends across the abdomen; a raised yellow lateral 
ridge from base of wing-case to anal extremity; abdo¬ 
minal divisions clearly defined, pale yellowish green, 
with three or four small raised black dots on the apex. 
In some varieties the green is replaced by reddish green, 
and one or two larvse which underwent their change in 
a chip-box became chrysalids of a uniform ash\-grey 
colour. 

Pieris tcutonia, Fabr. (PL VI., figs. 6 and 6 (a )). 

This species, which seems to be local, was particularly 
abundant near the menagerie in the Botanical Gardens 
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at Sydney during May, 1882. It is a quick-flying insect. 
There were scarcely any flowers attractive to butterflies 
in bloom in the gardens at this time of the year, only a 
few passing Zinnias, and upon these P. teutonia occa¬ 
sionally settled. It was fond of resting upon shining 
evergreen leaves, where it would remain motionless for 
a considerable time, with extended wings, enjoying the 
full glare of the sun. It is of uncertain appearance, 
being abundant at some seasons and entirely absent or 
very rare at others. In the summer of 1882—88 it 
occurred in the greatest profusion, especially the second 
brood, which were in countless numbers; the topmost 
boughs of the caper-trees in the Botanical Gardens were 
stripped of their leaves, and the chrysalids were attached 
thickly to every twig, but I saw it nowhere else. 

In 1884 I only noticed two butterflies (on April 18th), 
and three larvsB (on May 12th), and in 1885 there were 
none seen in the gardens, but I met with a single 
butterfly at Blackheath, on the Blue Mountains, on 
February 14th. It is strange that in 1884—85 the same 
caper-trees that were infested with P. teutonia in 1882—88 
were frequented by numbers of Elodina angulipennis , 
Luc., a species I had not previously observed, and I 
noticed the females busily engaged depositing their eggs 
upon the caper-leaves. I may here remark that the two 
broods of P. teutonia are very different in appearance, 
the females of the summer brood being very deeply 
margined with black, particularly the hind wings, which 
in some cases are almost entirely black, and the orange- 
yellow markings beneath are much brighter. 

This species is widely distributed. I have taken it at 
Fiji, New Hebrides, Friendly Islands, and New Guinea. 
It varies slightly in each locality, but not sufficiently to 
constitute a distinct species, or even a well-marked 
variety. Near’Ne-afo, Vavua Island (Friendly group) it 
must have been in immense numbers in the summer of 
1884, for one day, when I was out duck-shooting upon a 
lagoon, I noticed hundreds of caper-trees by the water’s 
edge almost stripped of their leaves; and there were 
stiff a good many butterflies to be seen, although they 
were mostly passing. The native who was with me in 
the canoe could speak a little “pigeon” English, and 
he said that a month before they were in “plenty, 
plenty,” greatly emphasising the expression. I have 
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heard of immense flights of white butterflies having 
occasionally been seen in Queensland, proceeding at a 
considerable height from east to west, and should think 
it likely that they were this species. 

On May 15th, 1882,1 noticed a female fluttering about 
the topmost shoots of a small bush of Capparis lasiantha , 
E. Bth., and upon examination discovered hundreds of 
eggs, laid in batches of a dozen or more; they were of 
the usual Pieris type and bright straw-yellow. There 
were also numbers of larvae of all sizes, but none of 
them appeared to be quite full-grown. I took a few of the 
largest. A day or two afterwards, while picking some 
fresh food for these larvae, I found a number of empty 
chrysalids, two of which had the freshly-emerged butter¬ 
flies sitting drying their wings alongside of them. I also 
picked two which had not come out, and which appeared 
a few days after in my cabin. When full-grown these 
larvae appear to wander, for I noticed several empty 
chrysalids upon adjoining shrubs. The tree these larva* 
were upon was rather a stunted unhealthy-looking one 
of its kind, and, although there were others close at 
hand in a flourishing condition, I could not detect that 
they had been in any way touched. This peculiarity I 
have noticed with other species. From January 4th to 
20th, 1888, larvae and chrysalids were in immense 
numbers upon three kinds of caper, Cappans nobilis , 
Muell., C. Mitclieli , Lindl., and C. lasiantha , E. Benth., 
and I bred a large series of the butterflies. 

The full-fed larva is cylindrical, and tapers at each 
extremity, especially the anal; head somewhat cordate, 
black, with a few minute yellow dots and scattered 
whitish hairs, and a white V-shaped mark on the 
face; whole of the upper surface, which is glaucous, 
dark olive-brown, thickly irrorated with very min uto 
yellow dots; on the second segment, immediately behind 
the head, a series of three raised gamboge-yellow dots 
on each side of the dorsal vessel, and a single dot below, 
the whole forming a narrow ring; from each of these 
dots spring minute whitish hairs; on the third and 
fourth segments a row of six dots encircling the dorsal 
area; from the fifth to the twelfth segments inclusive 
these dots are arranged in a triangular pattern, and on 
the thirteenth segment they form a small patch, with 
two additional dots, which are rather conspicuous just 
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above the anal hap; dorsal line much darker; spiracular 
line indistinctly defined, and pale yellowish green; 
spiracles black, in a pale yellow ring, with a bright 
yellow dot just below each; between the spiracular line 
and base of prolegs and claspers there is a stripe of 
smoky green, from which grow a number of fine white 
hairs; ventral area yellowish green. 

When full-grown the larva crawls to the back of a leaf 
or to a twig, spins a pad of silk in which to insert the 
anal hooks, girds itself with a silken thread, and in about 
twenty-four to thirty hours changes to a greenish grey 
and slightly angulated chrysalis. In some cases, how¬ 
ever, the larva does not leave the leaf upon which it last 
fed, but becomes a chrysalis, quite exposed, upon its 
upper surface. A few horns before the exit of the 
butterfly the markings of the wings are plainly visible 
through the sheath. 

Callidri/as Oorgophone , Fabr. (Pl. VI., fig. 7). 

This butterfly was not common at Sydney; I only 
noticed it once or twice, and took but one specimen. It 
is not easy to catch, for it usually flies at a headlong 
pace. One day, early in March, 1885, I observed a 
female flying about a Cassia bush in the Botanical 
Gardens, and upon examining it discovered a number of 
eggs, some small larvae, and one chrysalis. This was the 
only bush of the kind in the gardens, though there were 
plenty of bushes of other species, C . candoleana, &c.; 
but I could find no traces of larvas upon any of these, 
I took three or four dozen larvae, and found them very 
easy to rear. 

Full-grown larva 85 mm. long, cylindrical, beautiful 
apple- or grass-green, tinged below with yellow; whole 
body delicately ribbed and finely pilose; a conspicuous 
pale yellow spiracular stripe, above which, upon each 
segment, are two or three dark metallic-blue spots; 
viewed through a lens the body is thickly covered with 
minute brownish tubercles, which give the larva a slightly 
roughened appearance; head paler than rest of the body; 
under parts and ventral claspers pale yellowish green. 
The young larvae a day or two old are yellowish green. 
They feed perfectly exposed upon the upper surface of 
the leaves, and when not feeding have a habit of keeping 
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their heads and anterior segments raised Spihinx-likc: 
they grow very rapidly, and when full-fed attach them¬ 
selves to a stem of their food-plant and change fo> a 
slightly ang ulated chrysalis, pale greenish yellow, with a 
conspicuous yellow spiracular stripe. The butterflies 
appeared in ten days or a fortnight, and invariably 
emerged just before dawn. Shortly before they were 
disclosed the wing-cases of the males became a beautiful 
yellow, and the spots could be plainly discerned at the 
margins of the wings; the females were much paler. 
The chrysalis of this species is not nearly so angulated, 
nor are the wing-cases or sheath of proboscis so produced 
as in many others of the genus. I have also taken this 
butterfly at Brisbane, Claremont Islands, and Thursday 
Island. None of my larv® were ichneumoned. 

Eurycus cressida , Fabr. (PI. VL, fig. 12). 

This interesting species was common at Thursday 
Island, and at Brisbane and Cooktown. At the latter 
place I noticed females depositing their eggs upon some 
low-growing creeping plant, apparently allied to Aristo- 
lochia , but failed to find any larvse. Mr. Miskin, of 
Brisbane, kindly gave me a pupa, from which I bred a 
fine male. The butterfly flies straight and moderately 
high, and looks as if it was weak on the wing, though 
when it is frightened it can go at a rapid pace. In some 
places they assembled in large numbers round the flowers 
of Eucalyptus , and on these occasions were, of course, 
far out of reach. 


Ornithofteea. 

I shall never forget the intense pleasure I experienced 
at seeing for the first time, in its native haunts, the 
magnificent Ornithoptem durvilliana. It was on 22nd 
November, 1882, at Meoko, one of the islands of the 
Duke of York group, situated between New Britain and 
New Ireland. We arrived and anchored in the little 
land-locked harbour, in front of the trader’s house, early 
in the afternoon, and I at once went on shore. Meoko 
is a small island, not more than three or four miles in 
circumference, and densely wooded, some of the trees 
being of immense size and height, and the undergrowth 
composed of a varied and luxuriant tropical vegetation* 
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The island is traversed by a number of Bmall paths 
which connect the different villages. These are of small 
size, being merely a collection of two or three badly- 
constructed huts. The natives are not a very enter¬ 
prising race. The men go about perfectly naked, but 
the women wear a narrow kind of belt composed of 
strips of palm-leaves round their waists. 

Upon landing I took one of the paths leading into the 
forest, and had not walked very far before I saw a large 
butterfly flying backwards and forwards at a great 
height between two trees. I could see that it was blue 
and black above, and golden green and spotted beneath, 
and at once knew what it was. I watched it for some 
time as it kept sailing to and fro, every now and then 
descending a little, and making me hope that it was 
coming within reach ; then, mounting again rapidly, it 
continued its regular beat, until finally it settled among 
the branches, and I saw it no more. All this was very 
tantalising. Proeeeding onwards, I came to a com¬ 
paratively open spot, where several of these grand 
creatures were apparently taking their evening exercise 
before retiring to rest, the females, nearly twice the size 
of their mates, looking more like bats or birds than 
butterflies. It was now getting late, and they disappeared 
one after another amid the shelter of the high branches. 
Of course I was exceedingly vexed that none came within 
my reach, and hoped that I might he more successful the 
next day. However, I had a piece of good luck on my 
way hack to the ship, for I suddenly saw, about twenty 
yards to the right of the path, a huge black spiny 
larva, suspended to the under side of a leaf of some 
forest-tree. Fortunately it was within easy reach, and 
I soon had leaf ahd larva in my hands, when I 
noticed that it had only recently attached itself, for it 
protruded its fleshy carmine-coloured tentacles, and 
otherwise exhibited signs of annoyance. I was over¬ 
joyed at my good fortune, for of course this could be no 
other than the larva of durvilliana 

The next morning I landed directly after breakfast, 
and, having procured a bamboo about fourteen feet long, 


It changed to a chrysalis in a day or two, and on ChristmaB 
day, at Sydney, a splendid male emerged—a welcome Christmas 
present I 
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to which I fastened a net, proceeded to the spot where 
I had noticed the Ornithoptera the evening before, and 
here I remained for the greater part of the day. I also 
took a spare net with me, and some native boys to carry 
my boxes and make themselves generally useful. It was 
rather a dull day, and there were not many butterflies 
about, but we managed to secure six urvilliana, —three 
males and tln*ee females,—but none of them were 
quite perfect. The females occasionally fly low among 
the underwood, apparently engaged in depositing their 
eggs, and the males then often follow them. One of my 
boys succeeded in catching two at a single stroke of his 
net—a male and female. I ought to have obtained 
several others, hut, although such large insects, they 
are not easy to secure, and one gets nervous and excited 
at the sight of such huge and brilliant creatures; 
moreover, my nets were far too small. When I got 
back to the ship I found that some natives had brought 
a pair of urvilliana on board, the male being much 
finer than any of my captures. 

We remained at Meoko the whole of the following 
day, when I again paid a visit to the forest, and found 
several larvae of urvilliana, of different sizes, feeding 
upon a large-leaved Aristoloehia, which was creeping 
abundantly in some places over the low brushwood, but 
I took no more perfect insects. 

On July 16th, 1888, we arrived at Matupi, a small 
island in Blanche Bay, New Britain, and about twenty 
miles from Meoko. Messrs. Hernsheim & Co., German 
merchants, have a store there, and do a large trade 
with the natives in “copra,” the sun-dried cocoa-nut. 
I landed after lunch, and Captain Hernsheim kindly 
placed a boat at my disposal, manned by about a dozen 
natives, in wiiich I crossed to the mainland of New 
Britain, a distance of about two miles. The natives 
knew that I was in quest of butterflies, or “bembi’s,” 
as they called them, and professed to be able to take me 
to a spot where they said they were vory plentiful. 
It was nearly three o’clock when we left Matupi, and 
about half-past when we landed upon the opposite side. 
At first we wandered through banana plantations, where 
butterflies were scarce, and I only captured a few 
Danais sobrina , Boisd., Melanitis Leila , L., Ac., and, 
being anxious to fall in with the great Ornithoptera , 

TUANS. ENT, ROC. L0NI). 1888.— l\iBT X, (MAItOI.) M 
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I told the natives to lead me to the “bush,” where 
they were more likely to occur: they replied, “ bush too 
far,” but this was sheer nonsense, as I could see it not 
more than half a mile off. They are a lazy lot these 
natives of New Britain. However, at last we managed 
to get clear of the bananas and sugar-cane, and reached 
the edge of the forest, where we found that we had to 
ascend a gentle hill, the slopes of which were cut up 
into numerous gullies. The soil was everywhere very 
light and friable, and in many places pierced with holes 
resembling foxes earths. I asked what they were caused 
by, and was told “pigeon with big egg”; and presently 
one of the boys thrust his arm into one of these holes, 
and, after feeling about for a short time, brought out a 
pale buff-coloured egg, as large as a hen’s egg. These 
holes, the home of the megapode, were very numerous, 
so there were evidently plenty of birds, though I did not 
see one upon this occasion. ‘Walking on we came to a 
tree covered with attractive flowers, and here butter¬ 
flies were common, but confined to two species of 
Danais , Euplaa, and Papilio polydorus , Linn., Diadema 
alimena , Linn., and a few Lycrenidce ; but the flowers 
were mostly high and out of reach, and not many 
captures were made. A little farther on there was 
another tree with shining dark green leaves, and small 
white tubular flowers possessing the most exquisite 
perfume. When plucked a thick white sap exuded from 
the broken stem, which made me think it was some 
kind of india-rubber tree. Flying among the topmost 
boughs, and unfortunately out of reach, were several 
huge Ornithopterat and I noticed that the males were 
golden green and black above, and not blue and black 
like those taken at Meoko the previous year. It was 
now getting pretty late, and the large butterflies seemed 
to be feeding in a very leisurely manner, as if they had 
finished for the day, and several of them settled among 
the branches apparently for the night. I was in despair 
and just moving off to another tree, when I saw a male 
alight upon a twig about twenty feet from the ground, 
and close to the trunk of the tree, where he evidently 
meant to take up his quarters for the night. I waited 
for a few minutes to allow him to compose himself, and 
then sent one of the natives up the tree with my net. 
The butterfly kept quite still as he ascended, although 
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the branches were so much shaken that I expected every 
moment to see it fly away. However, the naked native 
crawled nearer and nearer, until he was well within 
reach, when he made a clever stroke and caught it, and 
handed the net down to me. To my chagrin it proved 
to be a very mutilated and ragged specimen, and quite 
unlit for anything, so it was allowed its liberty. A few 
minutes after this I had a wild run over some rugged 
and open ground, after a huge female, which went 
flapping along like an owl just in front of me. I came 
up -with her, and was on the point of making a stroke 
when I put my foot into one of the megapodes* holes, 
and fell heavily among the coarse sedgy grass. This 
gave the butterfly such an advantage that I did not 
resume the chase, and, as it was now getting late, we 
returned to the boat. 

We remained at Matupi the whole of the next day, 
the men being employed coaling ship; so I determined 
to have a long hunt for Ornithoptera. One of my mess¬ 
mates (T.), hearing my account of the megapodes’ holes, 
took his gun and accompanied me. We left the ship at 
nine o’clock, and, having borrowed a boat from Captain 
Hemsheim, with nine natives to pull and assist us, we 
soon reached the opposite side. We landed about three 
miles to the eastward of the point where we disembarked 
the day before, and within a short distance of a small 
active volcano, about three hundred feet high. As we 
neared the shore we noticed steam rising from the 
surface of the water, and many boiling springs could be 
seen bubbling up from the bottom, and the water near 
them was so hot we could scarcely bear our hands in it. 
Nothing grew within a hundred and fifty yards of the 
summit of the volcano, and its sides were deeply scored 
as if from lava action, and in many places jets of steam 
were issuing. Here and there thero were large sulphur- 
yellow patches, and near its base, and not far from the 
shore, were numerous clumps of a peculiar bright 
sulphur-green grass, which were very conspicuous in 
contrast with the dark green forest foliage close at hand. 

As soon as we landed we separated, my friend T. 
going one way with two or three natives to look for 
megapodes, while I, with the remaining natives, went 
in another direction in search of “ bembi’s.” We agreed 
to keep as near as possible, and to “ cooey ” occasionally 

m 2 
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to each other, so that we might not get too far apart, 
and might meet for lunch. Our path at first took us 
through dense jungle, vhere no collecting could he done, 
hut in about a quarter of an hour we reached a part of 
the forest ■where the undergrowth was less thick, and 
where a few butterflies, Eaplaa and Hamadryas sp. ?, 
were taken. Pushing on we at length reached a ravine, 
through the centre of which it was evident a fierce 
torrent often ran. At the time of our visit it was 
almost dry, excepting a pool here and there, but the rest 
of the bed composed of smooth pebbles of various sizes. 
The banks were steep, the lower parts covered with a 
hinge of sedge and rough grass, above which were trees, 
bushes, and innumerable creepers. Here the magnificent 
metallic-blue and black-bordered Papilio idysses was 
flying backwards and forwards in some numbers, but do 
what we could, neither myself nor the natives, whom I 
had provided with nets, succeeded in catching any. 
They flew very rapidly, and generally high out of reach, 
but occasionally one passed sufficiently near to afford, 
apparently, an easy shot, but somehow or another, just 
as I made a stroke at it, it swerved to one side with 
astonishing celerity. I was probably nervous at the 
sight of such a brilliant creature, and so missed it. 
Unfortunately there were no low-growing flowers to 
attract butterflies, but, on the other hand, there were 
two kinds of forest-trees from forty to sixty feet high, 
whose crowns were loaded with white blossom, and 
among which numberless butterflies could be seen dis¬ 
porting themselves, a sight which was most trying and 
tantalising.* 

We wandered up the ravine for nearly a mile, catching 
Lepidoptera by the way, when suddenly, upon turning a 
corner, we saw, a short distance in front of us, that 
further progress was arrested by the face of a perpen¬ 
dicular cliff, some eighty feet high, and over which, 
during the rainy season, a magnificent waterfall must 
tumble. At the foot of the cliff, in the shade, were some 
pools of clear water, and, as it was now lunch-time, and 


* I have been informed by Mr. Miskin, of Brisbane, that he 
once took a number of P. ulysaeit in the north of Queensland, 
flying before the flowers of a land. of pumpkin, which seemed to 
be very attractive to them. 
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this was a comparatively cool spot, I thought it would 
he a good place to rest. T. was not heard shooting, nor 
did he reply to my “ cooeys”; indeed, I doubt if we 
could have heard each other for any distance on account 
of my being so far below the level of the surrounding 
country. 

While I was at lunch a large and almost perfectly 
white Euplcea (E. Browni, Salv. Godm.) floated high 
over head, to and fro across the ravine, in an airy, 
graceful manner. Altogether this was a most romantic 
and beautiful spot; the lofty cliff behind, fringed at its 
summit by a variety of strange tropical trees; the 
almost perpendicular walls on each side, clothed to their 
base with thick shrubs and a multitude of creepers; 
the ravine stretching in front of us for some hundred 
yards, where a sharp turning suddenly shuts it in; its 
centre strewn with large blocks of stone brought down 
by the mountain torrents; with tiny green patches here 
and there, their margins bright with sedgy grass, lovely 
ferns, and unknown and beautiful-leaved plants. A few 
yards from where I sat, upon a dead tree, bix naked 
savageB reclined on the sandy shingle in the bed of the 
stream eating the ship’s biscuit I had given them, 
smoking their pipes, and rapidly chattering their un¬ 
couth language. 

After lunch and half an hour’s rest I thought it was 
time to he off again, and, as there was no possibility of 
climbing up the cliff, we had to retrace our steps down 
the ravine. When we reached the spot where we entered 
it in the morning we passed on and continued our way 
towards the sea. A few Euplcea Treitschkci, Boisd., 
E, pumila , Butl., Cyrestis fratercula , Salv. Godm., and 
some Lyccenidce and Hespendce went to swoll the contents 
of the collecting-box, but so far no Ornithoptera had 
been seen. In a short time we came to the end of the 
ravine, into some open grassy land, which ran down to 
the water’s edge, the forest trending gently away to the 
right and loft. We had barely entered this likely- 
looking locality when there was a sudden shout from the 
natives behind me, one or two who could speak a little 
broken English exclaiming “ Here big one,” “Here big 
fellow.” I tinned round at once and looked up into the 
trees, but could see nothing: the natives redoubled their 
shouts, and I kept turning round and round and looking 
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upwards luitil I got quite confused. At last I thought 
of looking lower, and then, just passing me, but a little 
out of reach, was a splendid large female Ornithoptera 
flapping lazily along. It must have flown quite close to 
me, and had I seen it sooner I should probably have had 
an easy shot at it. I followed as it flew by the edge of 
the forest just ahead of me, and presently it turned and 
went right across the open grassy space, keeping rather 
high. We continued in pursuit, the natives crying 
“burrigee, burrigee, burrigee,” which meant “come 
down, come down”; but, it is needless to say, this 
had no effect on the butterfly, which kept along steadily 
until it reached one of the high trees with white-scented 
blossoms, and here it stopped and began fluttering from 
flower to flower. This tree was growing upon a slight 
eminence upon the bank of a small dry water-course. 
Upon the opposite side were forest-trees, and an under¬ 
growth of various shrubs, over which the Aristolochia , 
from which I took the larva of 0. umlliana at Meoko 
last year, was climbing luxuriantly. We sat down near 
the tree and watched, and in a short time one, two, 
three glorious black and green male Ornithoptera joined 
the female, and commenced flying above her and 
following her from flower to flower. I now kept on the 
alert, for I knew it was likely that these attentions 
would make her fly low. In a short time one of the 
males left the female, and began feeding by himself, 
descending towards the lower branches as he did so. 
My net was fastened to the end of two joints of a 
bamboo-rod, making the handle eight feet long. I 
waited beneath the branch until at last the butterfly 
settled upon the very lowest flower. Still it was not 
quite near enough, but it was my only chance, and I 
thought by jumping up and striking at it I might 
possibly just reach it. It was an anxious moment. I 
took a big jump, made the stroke, and, to my intense 
delight, netted the black and golden-green beauty. After 
this we crossed to the opposite bank, and sat down and 
watched the others, which were still flying and feeding 
among the topmost branches. Constantly looking np 
was somewhat fatiguing, so I rested on my back for a 
few moments and closed my eyes. Presently there was 
a shoirt, and, sitting up, I saw a large female settle on a 
buiall bush about two feet from the ground the other 
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side of the water-course, while a beautiful male hovered 
just above her. I gave my net to one of the natives, as 
I thought I could not scramble across quick enough, and 
told him to catch the “ big fellow.” Over he went, and 
crept up stealthily within two yards of them, made^ a 
deliberate stroke at the female as she sat upon the twig, 
and, to mj’ intense disgust, missed her clean. I felt so 
mortified and so angry at having sent the savage instead 
of going myself, but I thought he would be much 
quicker, and was afraid the butterflies would fly away. 
Just after this misfortune T., with his natives, arrived 
on the scene with eight megapodes and various other 
birds, and we sat down and made a kind of afternoon 
tea of our remaining sandwiches and Australian wine. 
"While so engaged I happened to look round, and there 
were two Ormthoptera , male and female, flying quite low 
in the scrub just behind us. I jumped up, seized my 
net, and ran towards them, tumbling over a stump in 
the w T ay, but picked myself up again not much the worse. 
As I drew near I moved more cautiously, and was pleased 
to see the female alight upon a large Aristolochia 
leaf, while the male remained hovering about a yard 
abo\e her. Advancing as quietly as possible I got 
within reach, made a stroke, and had her safely. It 
would have been dangerous to have attempted to catch 
both at the same time. This female was a very large 
and line example, and quite perfect. After killing her I 
pinned her to a twig in a conspicuous place on the 
outskirts of the scrub, hoping that she would attract 
some of the males, but, after waiting in the shade for 
more than half an hour, and no males appearing, I 
boxed her, and we proceeded through the hush towards 
our boat. We had not walked far when I saw a beautiful 
pair of our friends flying slowly towards us, the male 
“ toying ” after the female. I stood quite still, and they 
flew right at me, and I successfully netted the female. 
She was quite perfect. Soon after this we noticed 
another pair in the scrub, but they were in a difficult 
place to get at; so I sent a native after them, with 
instructions to capture the male if possible, for I noticed 
that the female was torn. He got quite near them, and 
was lucky enough to secure the male, which proved to 
be a fine fresh specimen. It was about four o'clock 
when this last Ornithoptvra was taken; so it appears 
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th it the afternoon is the best time of the day to obtain 
them. It w’as now getting late, and, as we were cIobg to 
our boat, we embarked and returned to the ship, well 
pleased with our day’s sport. 

Although Ornithoptera , as a rule, fly high, the lame 
are generally found within easy reach. At Meoko, Duke 
of York Islands, I found full-grown and small larvsB of 
0. clurvilliana within sis feet of the ground, and empty 
pupfe-cases within two feet; and at Thursday Island, in 
Torres Straits, larva of 0. pronomm were taken feeding 
upon trailing shoots of Aristolochia within a few inches 
of the ground (one of them was nearly trodden upon), 
while pup© were taken from four to six feet from the 
ground. 

Ornithoptera pronomus, Gray. 

Length of full-grown larva from 58 to 64 mm., 
tapering towards each extremity; central segments 
much thickened; smoky black, some with a tinge of 
madder-purple; head black and shining, with a narrow 
white Vshaped mark on the face; upon the crown of 
the second segment a triangular-shaped shining black 
plate, just before which is the transverse nuchal aper¬ 
ture, from whence, when the larva is annoyed, a pair of 
short, thick, fleshy, carmine tentacles are protruded; a 
subdorsal row of rather long and finely-pointed spines, 
those on the posterior segments pointing backwards; 
tips and base black, intermediate parts carmine; the 
spine on the eighth segment is white at base with black 
tip, and pink in the middle, and with its base produced 
into a broad white oblique stripe pointing forwards, and 
terminating at the spiracular region; a row of black 
spines just below the spiracles; upon the third, fourth, 
and fifth segments an additional spine between the sub- 
dor sal and spiracular row; a short, black, blunt tubercle 
upon the second segment on each side of the face; a Bliort 
black spine above each clasper and legs; claspers and 
legs shining black. 

The chrysalis, which is of an amber-brown colour, is 
slightly angulated; a pair of blunt, subdorsal, black- 
tipped spines upon each side of the abdominal segments, 
and some small black spines upon the back of the 
thorax: a large and almost triangular-shaped orange- 
yellow blotch upon back of anterior abdominal segments; 
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^ing-slieaths dark reddish brown, with the nervures 
well-marked. 

Weight of larva 164ts grains, of chrysalis 82& grains. 

Ornithoptera urmlliana , Guer. (PL YI., fig. 1). 

Length of full-grown larva from 55 to 60 mm.; com¬ 
paratively short and obese; tapering towards each 
e\tremity; central segments much thickened; velvety 
black; head shining black; second segment crowned 
with a triangular black shining plate through a trans¬ 
verse slit, in which, when the larva is irritated, it pro¬ 
trudes two rather short, blunt, carmine, nuchal ten¬ 
tacles ; a subdorsal row of eleven fieshy spines, black at 
their base and tips, and carmine between, except upon 
the eighth segment, where the base of the spine is pure 
white and runs into an oblique white stripe a little 
beyond the spiracular region; upon the third, fourth, 
and fifth segments there are intermediate spines of the 
same colour; a subspiracular row of black spines curved 
upwards; spiracles small, pale yellowish white; legs 
and prolegs black. 

Chrysalis does not differ from that of preceding species. 


Papilio erithonius, Cram. 

This species appears to be rare in the neighbourhood 
of Sidney. I only saw it once, on September 27th, 
1882, in the Botanical Gardens, settled on a verbena, 
and failed to catch it. On December 18th I met with it 
commonly in the Botanical Gardens at Brisbane, but it 
was then passing. In November and December, 1884, 
it was abundant at Port Moresby, New Guinea, and I 
found larva of all sizes feeding exposed upon a species of 
Salvia, and bred a fine Beries. It was not uncommon at 
Thursday Island, in the Torres Straits, at the end of 
April, 1885. 

It is a rapid-flying butterfly, but is not difficult to 
catch when it is engaged fluttering among the Salvia 
bushes. It is also fond of settling by the margins of 
dirty puddles. The egg, which is perfectly globular and 
pale straw-colour, is deposited upon the upper surface of 
the leaves. The young larva is black, with a shining 
black head, and clothed with minute black spines. After 
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the first moult a few small orange blotches appear upon 
the back. The half-grown larva is very handsomely 
mottled with orange, yellow, and reddish brown and 
black. When it is full-grown it is 40 mm. long, with 
the third, fourth, and fifth segments rather thickened; 
ground colour sage-green, faintly tinged with yellow; a 
series of small pale yellow spots on each side of the 
dorsal line, and immediately below, and a little in front 
of them, a subdorsal row of spots of the same colour, 
but slightly larger; these spots on the fourth segment 
form a short transverse stripe; spiracles minute, pale 
yellow, enclosed in a black ring; just below the spiracles, 
from fifth to seventh segments, a small orange-red spot; 
lateral skinfold well-developed, creamy white, and 
forming a conspicuous stripe; anal flap, claspers, and 
ventral surface pale greenish white; head bluish green, 
with a treble series of light-coloured V-shaped markings 
on the face; a small black orange-tipped tubercle upon 
each side of the second segment just behind the head, 
and two of the same colour upon the thirteenth segment 
just above the anal flap; segmental divisions well- 
defined ; nuchal tentacles rather short, thick, and 
salmon-coloured. 

When full-grown the larva attaches itself to a stem of 
its food-plant, and changes to a rather slender and 
slightly angulated chrysalis of a pale greenish yellow 
colour.* 

At Port Moresby the butterfly frequented open waste 
places on hill-sides facing the sea. I never met with it 
in the forest, 

Papilio indicatus, Butl. (PI. VI., figs. 8 , 3 (<0, & 8 ( b )). 

I met with this rather commonly at Thursday Island, 
jn Torres Straits, in April, 1885. At Port Moresby, in 
New Guinea, it was one of the most abundant species 
during our visit in November, 1884, and I succeeded in 
finding the larvae and breeding a good series. One day 
while we were at anchor iwe were nearly two miles from 
the landing place), a constant stream of butterflies passed 
the ship, flying across the harbour from south-east to 
north-west, the harbour being from three to four miles 
wide. Many thousands must have passed during the 
day, and three-fifths of them consisted of this species, 
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the others being different kinds of Pieris, Eupl&a, IAby- 
thea , Lycana , &c. 

These butterflies were usually to be found in the 
forest, flying among the undergrowth. They were not 
difficult to catch, though perfect specimens were rarely 
obtained. I discovered the larva by watching a female 
v hich was slowly flitting from bush to bush, as if she was 
looking for the right one on which to deposit her eggs, 
and presently saw her settle upon a twig and thrust her 
abdomen beneath a leaf, and when she flew away I 
walked up and found the egg. The shrub was some 
species of Citrus . After this I had no difficulty in finding 
larva of all sizes. 

The egg is deposited upon the upper or under surface 
of the leaf, the parent butterfly not being particular in 
this respect. It is perfectly globular, pale yellow when 
freshly laid, but changes to pinkish brown before the 
larva emerges. Young larva pale olive-green ; anterior 
and posterior segments, and spines over the head, and 
over anal flap, white ; a broad V-shaped mark on centre 
of back; a row of small, subdorsal, white spines; head 
shining black; anal flap dark olive-brown. 

Full-grown larva 88 to 85 mm. long; rather slender ; 
third, fourth, and fifth segments much thickened, with a 
blunt, fleshy spine on each side of the dorsal line, those 
on thirteenth segment much the largest and pointing 
backwards over anal flap; general colour beautiful 
mottled olive-green and reddish brown; an oblique* 
creamy white blotch commencing from, and enclosing* 
spiracle on fifth segment, and extending upwards to, 
seventh segment, terminates just below dorsal line; an 
irregular-shaped blotch of the same colour on side of' 
second, twelfth, and thirteenth segments; head pale, 
greenish brown, with paler V-shaped mark over mouth i 
nuchal plate, and short blunt spines behind head,, 
orange; nuchal tentacles deep carmine ; spiracles very 
small, orange, in a black ring; lateral skinfold, and seg¬ 
mental divisions, well defined; a creamy white stripe, 
below spiracles; ventral surface and claspers dull 
greenish, or greenish white; a raised bluish white dot 
on each side of the dorsal line upon fourth, fifth, and 
tenth segments; legs greenish. 

These larva are extremely difficult to describe, scarcely 
any two of them being alike. Mottled olive-greens and 
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yellows and orange-browns and reds predominating. A 
common variety was of a uniform pale apple-green, 
mottled with lighter and darker shades, and with only a 
faint indication of the oblique stripe from back of head 
to crown of fifth segment, and stripe above spiracles 
dear greenish white, with the under surface and claspers 
slightly paler. 

When full-grown the larva attaches itself in the usual 
manner to the stem of its food-plant, and changes to a 
dark, shining, apple-green chrysalis. Its back is rather 
humped, and head strongly bifid, a pale reddish brown 
stripe runs along costal edge of wing-case, and side of 
abdomen, to anal extremity: a row of dark green spots 
on each side of the ventral line, and another row of five 
spots on each side of these, nearer the median line. The 
butterflies emerged in about three weeks. 

Pajrilio erectlieus , Don. 

This fine butterfly was tolerably plentiful at Sydney, 
especially in the neighbourhood of orange orchards. It 
is a very conspicuous species on the wing, and I shall not 
readily forget the first time I saw it careering down one 
of the streets of Paramatta, when I was on my way to 
visit the celebrated orange orchards, a few days after our 
arrival at Sydney, in May, 1882. It has an irregular 
style of flight, and, although so large, is anything but 
an easy butterfly to capture, and, when frightened, it 
goes off at a headlong pace. The sexes differ in a great 
degree in size, colour, and markings. The females were 
often to be observed fluttering among the lower branches 
of the orange trees, seeking for a suitable leaf upon 
which to deposit their ova. Different females acted dif¬ 
ferently in this respect; some flew up to the bush with 
a rush, and deposited their egg upon the first leaf that 
presented itself. These were the fresh inexperienced 
young females eager to lay their first eggs; the more 
sober and tattered ones expended a lot of time flitting 
from branch to branch before they could find a leaf to 
their liking, and then usually selected one growing from 
a sucker close to the main stem of the tree. While so 
employed they were quite fearless and easy to catch, and 
upon several occasions when I had no net with me I 
have taken them between my finger and thumb. 
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The egg is in most cases placed on the underside of 
the leaf, near its edge, though in several instances I 
noticed them upon the upper surface, or upon the ter¬ 
minal shoots. It is moderately large, and perfectly 
smooth and globular, and when freshly laid is pale straw 
colour. By the fourth day it has become of a darker 
hue, and a dusky shade begins to appear on one side, 
and this gradually deepens until by the ninth or tenth 
day it is almost black, the remaining portion of the egg 
assuming different shades of French gray. With a 
pocket-lens the young larva can be faintly seen within 
the shell. On the tenth day the larva emerges, and for 
a short time remains perfectly motionless as if to recover 
its strength after the exertion of gnawing its way to the 
outer world. When it has sufficiently rested, it turns 
round and deliberately devours the remains of its shell. 
It then wanders about for a little while, but does not 
often quit the leaf upon which it was born ; but when it 
has satisfied itself with its examination it spins a little 
pad of silk on which to secure a firmer foot-hold; from 
this it proceeds to the edge of the leaf, where it nibbles 
its first repast, and this it continues to do as often as it is 
hungry, crawling backwards and forwards from its silken 
pad to the margin of the leaf. 

When first hatched the young larva is about B mm. 
long; black, with the exception of the dorsal portions of 
the second, third, sixth, seventh, twelfth and thirteenth 
segments, which are white; head shining black. The 
whole larva seems to be covered with fine hairs, but, upon 
being viewed through a lens, these appear to be minute 
fleshy spines, though there are undoubtedly fine hairs 
interspersed amongst them. The third and fourth seg¬ 
ments are considerably thickened. 

The full-grown larva is 62 mm. long, somewhat cylin¬ 
drical, and with the fourth and fifth segments consider¬ 
ably thickened. It is soft and flabby to the touch. 
Upper surface pale green, or greenish olive, mottled and 
streaked with darker shades of green; this ground colour, 
upon approaching the spiracular region, becomes of a 
golden, or golden-olive hue; a deep madder-brown stripe 
runs from the mouth below the spiracles to the fifth seg¬ 
ment, when it turns obliquely upwards, and passes over 
the back, forming a broad conspicuous ring, the posterior 
part of which is of a deeper and more velvety shade 
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than the anterior; this stripe is also dotted and streaked 
with white; an oblique stripe of the same colour springs 
from the spiracular region of the eighth segment, and 
runs into the ninth segment, as far as the base of the 
subdorsal spine; a triangular blotch of the same hue on 
the tenth segment; these stripes, besides being dotted, 
are more more or less bordered with white; there are 
some conspicuous black dots upon the lower part of the 
thirteenth segment, and a smoky V-shaped mark upon 
the anal flap; there is a subdorsal row of blunt fleshy 
spines, orange, except upon the ninth, tenth, and eleventh 
segments, where they are black; upon thud, fourth, and 
fifth segments there are additional spines below the sub¬ 
dorsal row, and some minute fleshy points near the 
dorsal line; head smoky black, with a white V-shaped 
mark upon the face; legs smoky; prolegs, subspiracular 
and ventral area, from seventh segment to anal claspers, 
glossy white. 

When irritated these lan se have the power of emitting 
two long carmine-coloured nuchal tentacles from a trans¬ 
verse, valve-like aperture, situated upon the crown of the 
second segment, just behind the head, and while the ten¬ 
tacles are exposed a disagreable odour of rotten oranges 
is distinctly perceptible. The larva feed only by day, 
remaining perfectly quiescent throughout the night. 

When within a couple of days of being full-grown it 
loseB its power of exhibiting the carmine tentacles, but 
if annoyed, sways itself from side to side with a tremu¬ 
lous motion. Upon becoming full-grown it ceases to 
feed, remains in one position for several hours, and 
voids the contents of its intestinal canal, the “frass” 
becoming more and more liquified, until the larva finally 
passes a few drops of a clear, greenish, oil-like fluid. 
Shortly after this it commences to wander about search¬ 
ing for a suitable place to fix itself for its next change, 
and when it has chosen a spot it again remains quiet 
for an hour or two, and then begins to spin silk up and 
down the branch it has selected, taking care to lay it on 
thickest at the point which is to receive the terminal 
hooks of the chrysalis. The last thing it does is to 
spin the thread which girts the chrysalis, and this 
appears to be composed of a stronger material than that 
which is used for covering the branch with, although it 
anay possibly be several threads united (as I know is the 
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case with the larger Ormthopterd). After this is accom¬ 
plished it remains quiet, but jerks itself rapidly from 
side to side when any other larva approaches it, or it is 
otherwise annoyed, and its movements are often so 
violent that it is astonishing that the silken girdle does 
not break. 

At seven o’clock one morning I observed a larva writh¬ 
ing and contoiting itself in a remarkable manner. It 
was evidently on the point of changing, so I watched it 
carefully. The movements consisted of a series of 
whirling upward motions, and presently the head of the 
larva split transversely across the face, and the soft 
green tip of the chrysalis became visible. The rest of 
the change was effected with great rapidity, the whirling 
and pushing motion being continued without intermis¬ 
sion, until the old larva skin had slipped down as far as 
the anal claspers, when the end of the chrysalis was 
suddenly withdrawn, and the old skin fell to the ground, 
the chrysalis meanwhile being supported by the silken 
girdle alone. The abdominal segments were then moved 
rapidly from side to side, the creature appearing to be 
searching for the silken pad into which to thrust the 
minute hooks at its extremity. When this was found 
the anterior part of the chrysalis was lowered as far as 
possible, and the whole curved upwards, bringing the tip 
almost at right angles to the orange stem. In this posi¬ 
tion the abdomen was quickly and vigorously whirled 
round and round as if the creature was endeavouring to 
screw the points into the silk, and in a few moments, 
this being accomplished, the chrysalis rested from its 
labours, only now and then giving a spasmodic jerk. The 
whole process of changing took seven minutes. At first 
the chrysalis looked soft and unshapely, but in an hour’s 
time it had hardened, and assumed its or din ary form 
and angles. It was then 87 mm. long, of a beautiful 
green, the exact colour of the stem to which it was 
attached. Head strongly bifid ; back arched; sheath of 
haustellum and base of wings prominent; there is a 
depression between base and anal angle of wing, which 
runs round the upper portion of the abdomen, and 
gives the chrysalis a constricted appearance; spiracular 
region strongly ridged; a silvery white and somewhat 
interrupted stripe runs from the base of the wings to the 
abdomen, and the lower part of the abdomen is suffused 
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'with the same colour; upper portion of abdomen a 
beautiful golden greenish hue with two small red dots on 
each side. These chrysalids vary excessively, scarcely 
any two of them being alike, for they have the power of 
assuming the colour of the object to, or against, which 
they may be attached, and I have had them of all shades 
of green, brown, reddish brown, rosy, &e. 

A larva hatched on October 29th changed to a chrysalis 
on November 17th, but as a rule they were generally a 
week longer in the larva state. Larvae found from 
September to February produce imagos in a few weeks, 
but those taken in March, in most cases, remain in the 
chrysalis state until the following August or September. 
The lame do not appear to suffer from the attacks of 
ichneumons, or any other parasite, for no instance came 
under my notice. In all their stages the larvae feed 
perfectly exposed, and the young ones hear a strong 
resemblance to a bird’s droppings. This, of course, is 
more or less protective, but nevertheless they are kept 
well in check by a pretty little olive-green bird with white 
eyelids (Zostoops ccerulescens, Lath.), numbers of which 
frequent the orange orchards and hunt among the trees 
in a very sprightly manner, having habits similar to 
those of our familiar chiffchaff. I have seen a tree with 
young larvae upon every branch, and a few days after 
they had all disappeared. If it was not for this little 
bird I have no doubt this butterfly would cause an 
immense amount of mischief to the orange trees. 

P. erectheus may be seen almost any day in the neigh¬ 
bourhood of Sydney between August and May, but 
during the two mid-winter months it is in the chrysalis 
state. I have taken it at Brisbane, and Cooktown, in 
the north of Queensland, in December, and at Thursday 
Island, in Torres Straits, in April; and it was not 
uncommon in the southern parts of New Guinea in 
November, 1884. All the butterflies I bred emerged 
between 5 and 9 a.m. 


Papilio Anactus , Macl. (PI. YI., fig. 2). 

This species is generally distributed in the neighbour¬ 
hood of Sydney, but I found it by no means common 
between 1882—84, and did not see more than half a 
dozen in the perfect state each year. It occurs in 
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orange-orchards, upon whielf tree the larvae feed. It is 
a weak insect on the wing, and mimics Acrcea Aiulro - 
macha both in its general appearance and mode of flight. 
It appears from October to March, and, like P. erectheus , 
there is a succession of broods throughout the summer. 

The eggs are deposited on the tender leaves of the 
Qrange, generally upon the under side near the edge. 
They are perfectly globular, flattened beneath, and pale 
straw-colour. The young larva is very similar to that 
of P. erectheus, but when full-grown it is quite different. It 
is then 87 to 89 mm. long, somewhat short and stout, 
cylindrical, and tapers slightly towards the head. The 
whole surface deep blue-black, irregularly spotted with 
minute white and bluish dots; a dorsal row of rather 
large heart-shaped yellow spots; a subdorsal row of 
large yellow spots, irregular in size and shape, with the 
exception of that on the fifth segment, which is round 
and very small; a subspiracular row of pale yellow 
linear-shaped spots from fifth to twelfth segments ; legs 
smoky black, the foremost pair with an orange spot at 
their base; prolegs and ventral area brownish orange; 
head black, with a faint V-shaped mark on the face; a 
subdorsal row of short, blunt, black spines. When 
irritated this larva has the power of protruding a fleshy, 
bifid, orange-coloured tentacle from the nuchal aperture, 
upon the crown of the second segment just behind the 
head, at the same time emitting an unpleasant perfume 
of rotten oranges. 

Two small larvae, taken October 18th, 1882, attached 
themselves to the stem of their food-plant on the 
evening of November 4th, changed to chrysalids during 
the night of the 6th, and on the 16th of the same 
month, at 8 a.m., two beautiful butterflies emerged. 
Before attaching themselves these larvse voided a quantity 
of frass and fluid-matter, and shrunk to about half their 
natural size, and I was afraid some disease had attacked 
them. 

Papilio Lycaon, Westw. 

This elegant butterfly is not uncommon in the neigh¬ 
bourhood of Sydney, and I have met with it at New¬ 
castle, Cooktown, Thursday Island, and the south-eastern 
coast of New Guinea. It is more frequent some years 
than others. It appears from November to February. 
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It flies rapidly and generally high amongst the topmost 
boughs of trees, hut descends occasionally to feed upon 
the nectar of various flowers, and is especially fond of 
those of the abundant “ lantana.” 

Early in January, 1885, I noticed a female depositing 
her eggs upon leaves of the topmost branches of a 
cherrymoyer tree in the Botanical Gardens, and on 
February 21st, upon passing the same tree, I discovered 
a few small larvss on the lower branches, and sub¬ 
sequently took larvae and ova from other trees elsewhere. 

The egg is usually deposited on the under side of a 
leaf, a favourite position being close to the edge near the 
stalk, though it is sometimes placed upon the upper 
surface. It is globular, and when fresh pale straw-colour, 
but in a few days it turns to deep orange, and shortly 
before the larva emerges it becomes a leaden hue. The 
larva in all their stages feed perfectly exposed upon the 
upper surface of the leaves. 

Larva just hatched dark umber-brown; anal spines 
white ; head brownish black, shining; anterior segments 
thickened. After first moult it becomes deep blackish 
brown; anterior segments much the darkest and con¬ 
siderably thickened, giving the larva a humped appear¬ 
ance; a pair of finely branched spines project over the 
head, and there is a pair upon the third, fourth, and 
thirteenth segments, and a pair of conspicuous white 
spines project over the anal flap; head black and 
shining. After second moult larva remains much the 
same. After third moult the whole of the upper surface 
becomes deep velvety black, inclining to madder-purple 
in some individuals, the segmental divisions, as the larva 
crawls, much paler; anal and ventral claspers, and a 
narrow stripe above them, creamy white; head sienna- 
brown, shining; anterior portions much thickened. 

Full-grown larva 85 mm. long; varies in colour, some 
being dirty olive-brown, others greenish olive, and others 
deep madder-brown; dorsal area darker than general 
ground colour; segmental divisions pale smoky brown 
and clearly defined; head pale greenish olive; a white 
stripe below the spiracles from the fifth to the anal 
segment; third and fourth segments considerably thick¬ 
ened; two short, blunt, black spines springing from a 
'pale greenish-orange collar, just behind the head, and 
situated on each side of the nuchal aperture; nuchal 
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tentacles short, curved, fleshy, and pale straw-yellow; 
on fourth segment a short, blunt, black, subdorsal spine, 
situated in a minute orange ring; anal segment pro¬ 
duced, and with a pair of divergent spines at the 
extremity, the spines yellowish white above, but black 
beneath; there are a few short pale hairs on the head 
and under surface, especially at base of anal and ventral 
claspers; under surface and legs smoky; spiracles 
minute, whitish, in a darker ring. When full-fed the 
larva, having previously fastened the stalk of the leaf 
to the stem, with several layers of silk, attaches itself to 
its upper surface and changes to a dark green chrysalis 
with a conspicuously-pointed thorax. 

The young larvae are eagerly devoured by the little 
White Eyes (Zosterops ccertdescens, Lath.). I passed a 
cherrymoyer-tree one morning, and noticed numbers of 
small larvae of Lycaon upon the lower leaves, and a few 
days after I went there for the purpose of taking some 
of them, but could not find one, these little birds having 
cleared them all off. 

Pamphila phineus , Cram. 

This skipper was common at Sydney in the Botanical 
Gardens, and in other gardens where palms were culti¬ 
vated, but I did not meet with it in the bush. It flies 
very rapidly, and, after the manner of most Hesperids, 
is fond of taking up a position at the extremity of some 
exposed branch, from whence it darts forth and gives 
battle to every passing insect, returning after each 
encounter to the same spot, and in consequence of this 
pugnacious habit it is seldom to be taken in good con¬ 
dition. The females are rarely seen—indeed, I do not 
remember to have observed more than half a dozen: 
one I captured, another was noticed depositing its eggs, 
and the others were sitting, out of reach, upon the upper 
leaves of palms. There appeal's to be a suceossion of 
broods from spring to autumn, but during the winter 
months the larvae, which are then small, hybernate 
between leaflets of palms, drawing the edges of the 
leaves securely together. 

The egg is deposited on the under side of the leaf. It 
is perfectly globular, shining, and pale greenish yellow. 
As soon as the young larva is hatched it crawls to the 
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extremity of the leaflet, which generally rests upon or 
overlaps another, spins the edges of the two together, 
and so forms a little tent, front which it issues forth 
from time to time to feed, usually eating the leaflet from 
its tip towards the base. As it increases in size it forms 
a larger domicile, fastening the edges of the leaves 
together by little cables of united strands of white silk 
fixed to pads of silk placed about half an inch apart 
The full-grown larva is 40 mm. long, cylindrical, 
rather elongate and depressed, and tapering towards the 
head; head considerably larger than the second segment, 
flattened and porrected, and somewhat cordate, light 
pinkish grey, with black margins to face and a v-shaped 
mark in centre, and with a longitudinal black mark 
between mouth and base of v i general colour of larva 
transparent slaty greenish grey, anterior and posterior 
segments rather paler; a darker pulsating dorsal vessel; 
upon the tenth segment there are two golden-yellow 
spots, lying just beneath the skin, and showing through 
on each side of the dorsal vessel (these spots are caused 
by some internal organs); anal segments sparsely clothed 
with fine white bristles; spiracles pale yellow; whole 
surface more or less finely and transversely wrinkled; 
lateral skinfold well-developed. Just before its final 
change it assumes a bluish green or leaden hue. When 
full-grown it spins the edges of the leaves more firmly 
together, constructs a light silken cocoon, and therein 
changes to a pale reddish-brown chrysalis, which is 
thickly powdered with a whitish-purple bloom. This 
powder exudes from beneath the ninth, tenth, and 
eleventh segments of the larva as it lies quiescent pre¬ 
paratory to its next change. The chrysalis, which is at 
first somewhat transparent and pale greenish yellow, is 
from 25 to 30 mm. long, cylindrical, and tapers towards 
anal extremity; thorax much broader; head and eyes 
prominent; thinly clad with short pale reddish-brown 
and slightly-curved bristles, those upon the head and 
thorax pointing forwards, while those upon the abdomen 
point backwards; just above and behind the eyes, upon 
the suture dividing the head from the thorax, there is a 
conspicuous oval reddish-brown tubercle; the sheath of 
the haustellum extends beyond the wing-cases as far as 
the base of the eleventh segment, and is faintly tinged 
with rosy. A day or two before the insect emerges the 
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chrysalis changes to a deep reddish brown, and just 
before disclosure the markings of the wings are plainly 
visible. 

The larvaB feed on various kinds of palms, Kentia 
Fosteriana (a native of Lord Howe’s Island), Seafa'thia 
elegan8 y Arica sapida , Phoenix reclinata , different species 
of Chmncerops , &c., and they feed only at night. I also 
met with this butterfly in the Botanical Gardens, 
Biisbane, at Thursday Island, and the Duke of York 
Islands. 

Pumphila angustnla y H.-S. 

This species was very common at Fiji. The males 
were far more numerous than the females. It occurred 
in paths through the forest, in sugar plantations, and 
wherever there was plenty of coarse grass or sedge, upon 
which, as well as upon sugar-cane, the larvsB feed. 

The full-grown larva is from 28 to 80 mm. long, 
rather slender, cylindrical, and tapers towards each 
extremity; head smaller than the second segment, sub- 
cordate, somewhat porrected, dull greenish olive, and 
very minutely punctured; ocelli black; general colour 
pale yellowish green inclining to whitish; dorsal, sub¬ 
dorsal, and a series of lateral lines dull greenish blue; 
ventral area darker; spiracles very minute, yellowish; 
legs and claspers pale greenish; most of the segments, 
particularly the second, third, and fourth, more or less 
transversely wrinkled. It feeds between the united 
leaves of various coarse grasses and sugar-cane, and 
when full-grown fastens the blades more firmly together, 
sometimes closing both ends with a fine web; within 
this it spins a pad of silk for the reception of the anal 
hooks, encircles its anterior segments with a thread, and 
then undergoes its change. 

The chrysalis is somewhat elongate and tapers slightly 
towards the anal extremity. The head has a con¬ 
spicuously pointed and rather curved rostrum, the eyes 
are prominent, and the thoracic segments well-defined; 
general colour pale grass-green, with two whitish dorsal 
abdominal lines; tip of rostrum and anal point slightly 
rosy. 

Netrocoryne repanda , Feld. (PI. YL, fig. 5). 

This butterfly occurs in several localities near Sydney, 
but does not appear to be very common. It flies rather 
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rapidly, and occasionally extends its wings rigidly and 
soars for a short distance, something after the fashion of 
Neptis or Limenitis, and when it alights, which it does 
very abruptly, it usually selects the under part of a leaf, 
where it rests with its wings widely expanded and 
appressed. On September 18th, 1884, I found several 
larvea of this Hesperid in cocoons composed of a single 
leaf of a species of Eugenia. The leaf selected for the 
cocoon was doubled over upon itself, and the edges 
brought together until it formed a completely sheltered 
tent, having a round opening, evidently gnawed after¬ 
wards, facing the stalk, which was strongly fastened by 
silk to the branch. The leaves forming these cocoons 
had perished and turned to bright reddish brown, so 
were conspicuous objects among the green leaves of the 
tree. These larvae were small, and so were probably 
still hybernating. On October 9th I met with more of 
them, and they were much larger than those found on 
September 13th, one or two appealing to be nearly full- 
grown, but I failed to rear any, as it was difficult to keep 
their food fresh. Moreover, the ‘Espiegle’ left Sydney 
on October 19th for New Guinea, so my observations for 
the time were necessarily brought to a conclusion. On 
December 13th we returned again, but I was unable to 
visit the tree until the 27th, when I found several 
cocoons containing empty chrysalids, and one with a 
full one, which from its appearance seemed to he on the 
point of emerging, and the next day produced a butterfly. 

The full-grown larva is somewhat short and obese in 
comparison with known larvae of other species of 
Australian Hesperida. Head ovate-cordate, dull smoky 
black, considerably larger than second and third seg¬ 
ments ; face divided by a suture down the middle, and 
with a depressed V-shaped mark above the mouth; 
cheeks somewhat swollen; second and third segments 
bright gamboge-yellow, the second segment being trans¬ 
versely streaked with green; a small black spot upon 
each side of the dorsal line, and a large black spot just 
above the spiracles on the third segment; dorsal area of 
fourth to eleventh segments smoky black, with a double 
grey dorsal line widening out upon seventh and eighth 
segments, and diminishing towards the eleventh; a 
broad pale grey subdorsal stripe from fourth to tenth 
segments, below which is a broad black stripe to eleventh 
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segment, where it runs up to the dorsal line and forms a 
transverse black band; below this there is a narrow 
stripe of gamboge-yellow, and in this the spiracles, 
which are small and black, are seated, and below this 
again there is a narrow pale whitish-grey stripe; twelfth 
and thirteenth segments gamboge-yellow, the twelfth 
with a narrow black dorsal line, with a black dot on 
each side; a black triangular spot just above the 
spiracles; on thirteenth segment a transverse longi¬ 
tudinal blotch upon the back, and two black dots above 
the spiracles; anal flap dull olive-green; ventral area 
and claspers greenish olive; legs the same colour, with 
smoky-black claws. 

The chrysalis is enclosed in a cocoon of fine silk spun 
within the leaf-dwelling; it is short and rather obese, 
with the wing-sheaths strongly developed. Colour warm 
reddish brown; eyes darker and rather prominent; 
abdomen covered with a greyish powdery bloom. It is 
attached by the anal extremity, and is encircled by a 
silken girdle. The larvae feed only by night, 

Trapezites symmomvs, Hiibn. 

This is one of the largest of the Australian Hesperids, 
and occurs in many localities in the neighbourhood of 
Sydney, is somewhat local, and nowhere very abundant. 
It appears to be found more frequently near the sea than 
inland, and some of its favourite habitats are the wooded 
headlands in the ueinity of Botany Bay. Its flight is 
extremely rapid, and it is difficult to catch, as it takes 
alarm at the least movement, although, like most of tho 
family, it usually returns to the same spot after it has 
been disturbed, and can be secured by patient wailing. 

It was some time before I made the acquaintance of 
the larva of this butterfly, although I had long suspected 
that they fed upon Chtdinm (?), for they were only to be 
met with where it occurred, and the plants, which grow 
in dense clumps, were always more or less eaten. But 

I always box Eesperida, for they flutter about so in tbe net 
that it is almost impossible to <k nip '* them in the ordinary manner, 
at any rate not without the risk of spoiling them. But they must 
be ehioroformed and pinned at once, or they will batter themselves 
to pieces in the box in a very short time. I always carry a small 
bottle of chloroform for the purpose. 
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many a hunt for the larva was unavailing, and at last I 
almost came to the conclusion that they must feed upon 
something else, and that the eaten leaves were due to 
Orthvptera , which, in Australia, seem to devour any¬ 
thing green. However, one day in September, 1884, 
after a long and weary search, I discovered two old 
cocoons containing fragments of pupa-skins, but could 
find no larva. This was partial success, for it showed 
me I was on the right track, and stimulated me to renew 
my exertions on the occasion of my next visit to the 
locality on October 3rd. On this day I had another long 
hunt, and was just on the point of giving it up in 
despair when suddenly, to my great delight, I saw a large, 
plump, and full-grown larva ensconced low down among 
the stems of the plant, almost at the roots. After this 
I found a half-grown larva and several smaller ones, the 
latter being in little white silken cocoons spun up in the 
concave side of a leaf, about half-way down the stem. 
These, I fancy, were hybernating, although it seemed 
strange that some should he feeding while the others 
were quiescent. Others, too, must have been in the 
pupa state and ready to emerge, for I saw a fresh 
butterfly sitting upon a twig in the neighbourhood of its 
food-plant, but it darted on before I was able to secure 
it. There is a succession of broods, for I subsequently 
took many larvae at different times of the year, and 
succeeded in rearing several of the perfect insects. In 
confinement they fed entirely by night, hiding by day 
low down among the stems of their food-plant. They 
grow very slowly. 

On February 28th, 1885, I watched a female as she 
was engaged laying her eggs. She did not seem at all 
particular where she deposited them. The first was 
placed on the stem of the food-plant, about half-way 
down, the second upon a dead stem of the food-plant, 
the third upon a small twig near the root of the food- 
plant, the fourth upon a log of wood some distance off, 
the fifth upon a piece of dead fern, and the sixth upon a 
dried bent. She then flew away. The young larva in 
most of these cases would have to wander for some 
distance to find its food. The egg, which is large in 
comparison to the size of the butterfly, is perfectly 
smooth, globular, and pale greenish yellow. 

The full-grown larva is 40 mm. long and very plump; 
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head subquadrate, the posterior angles rounded off ; a 
well-defined groove down the centre of the face, branching 
off at the middle, and forming a A-shaped mart above 
the mouth; outer edge of groove bordered by a broad 
ochreous-yellow line, which is again bordered by a shade 
composed of minute black dots; crown, back of head to 
junction with second segment and outer margin of face 
thickly mottled with black dots; general colour warm 
pinkish brown, thickly irrorated with minute raised dots 
and longitudinal markings of neutral tint; a narrow 
and somewhat interrupted dorsal line, on each side of 
which a moderately broad but somewhat indistinct stripe 
composed of minute black dots, being most perceptible 
on third to sixth segments; spiracles minute, black, and 
just below them a rather waved stripe of neutral tint; 
ventral surface, legs, and claspers smoky; the three 
posterior segments more or less tinged with dull olive- 
green ; the segmental divisions, as the larva crawls, are 
conspicuously pink. 

The young larvae are similar in appearance to the 
full-grown ones, but the markings are somewhat less 
distinct, and the general colour is paler, and varies from 
warm pinkish brown to pinkish oehreous. When full- 
grown the larva constructs a loose open cocoon among 
the lower btems of its food-plant, and changes to a 
stoutish pupa from 25 to 28 mm. long, light reddish 
brown, thickly and minutely dotted with black, and 
covered with patches of powdery bloom; wing-cases 
paler; eyes prominent, dark reddish brown, and just 
behind and above them a small nuchal aperture, encircled 
by pale reddish brown ; anal point well-developed, curved 
towards tip, dark brown. 

Hespcrilla picta, Leach. (Pl. YI, figs. 9 and 9 (a) ). 

This beautiful skipper occurs sparingly in the neigh¬ 
bourhood of Sydney, but is only to be found in the 
vicinity of its food-plant, Cladium mariscus, and con¬ 
sequently is somewhat local. I first met with it on 
November 3rd, 1883, while I was gathering some food 
for larvae of Epinephele aheona , when I noticed some tips 
of the young shoots of Cladium spun together, and upon 
examining and opening them discovered the empty 
chrysalis of a Hesperid. I at once set to work and 
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looked for more, and, as there were only a few plants of 
Cladium growing in this locality, I was not long in doing 
so. The result of my search rewarded me with three 
more empty chrysalids and a full one, the latter evidently 
just on the point of hatching, as the wing-markings were 
plainly visible through the case, and the abdominal 
segments were much swollen. The larva which produced 
this chrysalis had spun the tips of the leaves together 
just in front of another chrysalis, completely imprisoning 
it, for when the lower one attempted to emerge it found 
its way blocked, and so perished miserably, and its 
remains were being devoured by some red ants, who had 
worked their way in through the lower end of the first 
cocoon. I fancy such a mistake as this does not often 
happen in nature. The next day the upper chrysalis 
produced a fine female, and, as I had not seen the species 
before, I was much pleased. 

A few days after this I was again in the same locality 
for fresh food, but had no net with me, and so, as a 
matter of course, saw several picta flitting about among 
the Cladium . There were two males and a female. The 
former frequently darted off and regaled themselves on 
the flowers of a neighbouring lantana bush, but the 
latter, I observed, was assiduously fluttering among the 
lower stems of the Cladium , and, after watching her for 
a short time, I came to the conclusion that she was 
depositing eggs, and presently I saw her do so, and 
secured the egg. I subsequently obtained this butterfly 
in several other localities near Sydney, took many 
chrysalids and larvae, and bred a nice series of them. 
There are a succession of broods from spring to autumn, 
and during the winter months the small larva) hybernate 
low down among the stems of their food-plant in loose 
silken cocoons. 

The egg is deposited on the under side of the leaf, 
generally near its tip. It is somewhat orange-shaped, 
flattened at the base, and with a minute depression at 
the apex, and is finely ribbed, the ribs widening from 
apex to base. At first it is clear straw-yellow, changing 
to greenish yellow on the second day. About the sixth 
day an apical purple blotch and a waved purple stripe 
appears round the middle of the egg, and the whole turns 
to a dull lead-colour shortly before the emergence of the 
larva. The newly-hatehed larva is pale yellowish green, 
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with purple dorsal, subdorsal, and spiracular lines; 
second and third segments greener than the others ; 
when the little larva crawls or stretches itself the 
divisions between the head and second segment are con¬ 
spicuously reddish, and there is a small shining plate 
upon the second segment just behind the head; a few 
scattered hairs or fine bristles upon the two posterior 
segments; head black and shining. 

The full-grown larva has the head considerably larger 
than the second and third segments, somewhat cordate 
in shape and clear sienna-red; the crown, a double line 
down the centre of the face, terminating in a small 
V-shaped mark, of a much darker red; general colour 
pale transparent olive or greenish yellow, the green or 
yellow being brighter in some individuals than in others; 
segmental divisions clearly defined and white; dorsal 
stripe dark green, pulsating, bordered by a faint white 
line; irregular internal deep green pulsating blotches on 
each side of dorsal stripe; subdorsal line white and 
conspicuous; twelfth and thirteenth segments suffused 
with a bright rosy tinge; a faint waved yellow line 
below the spiracles, which are of the same colour; 
ventral surface slightly paler. 

When full-grown the larva spins two or three of the 
terminal shoots of the Cladium together, and forms a 
cocoon of fine white silk, within which it changes to a 
pale greenish-yellow chrysalis suffused with a bluish 
white bloom; head strongly bifid, bifid tips nearly black ; 
eyes and segmental divisions pale reddish; at base of 
wing-case a dark reddish brown crescent-shaped spot. 
Shortly before the butterfly is disclosed the chrysalis 
becomes a deep reddish brown, and the spots on the 
wings can be plainly seen through the wing-cases. The 
larvte feed by night, and during the day are to be found 
hiding away at the base of the leaves. 


Ilesperilla oniata , Leach 

The habits of this species are identical with those of 
H. picta , and the larvse are very similar, but the perfect 
insects are quite different. It also appears to be more 
generally distributed, for I have taken it in many 
localities near Sydney where H . picta did not occur, and 
at Newcastle, about sixty miles to the north of Sydney; 
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and I have no doubt that it is to be found throughout 
New South Wales wherever Cladium grows. 

The full-grown larva is elongate, cylindrical, and tapers 
slightly towards each extremity; general colour pale 
transparent yellowish green, inclining to rosy upon the 
two posterior segments; dorsal stripe dark green, 
pulsating; a paler yellowish green subdorsal stripe, 
bordered above and below by a darker shade of colour ; 
head somewhat cordate, cinnamon-brown, with a central 
line down the face, and a dark V-shaped mark above 
the mouth. Feeds upon Cladium murhcus , &c. The 
chrysalis does not differ in any way from that of 
Ilesperilla picta. 

Note. —The Hypolimnas , whose life-history is given in 
this paper, appears to be a very different insect from the 
H. holina of India, and I would therefore suggest that 
the Fabrician name nerina be adopted for it. 


Explanation of Plate VI. 


Fig. 1. Larva of Ornithoptera urvilliana , Guer, 

2. „ Papilio aiiactus, Mad. 

S. „ P. incticaiW) Butl.; 8 (a), ditto, var.; 8 (6), pupa 

of ditto. 

4. Pupa of Pieris latilimbaia, Butl. 

5. Larva of Netrocoryne repanda , Feld. 

6. „ Pieris teutonic Fabr.; C (a), ditto. 

7. ,, Callirfryas gorgophone, Boisd. 

8. „ Epinephele aleona , Bon. 

0. „ Hesperilla picta> Leach; 9 (u), pupa of ditto. 

10. „ Pyrameis itca , Fabr. 

11. „ Junonia vellida^ Fabr. 

12. Pupa of Eurycus cressida , Fabr. 

13. Larva of Dolesckallia herrichii , Butl.; 18 (a), pupa of 
ditto. 

„ Acrcea andromacha , Fabr.; 14 [a), pupa of ditto. 
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VII. Descriptions of new or little-known species of 
phytophagous Coleoptera from Africa and Mada¬ 
gascar. By Martin Jacoby, F.E.S. 

[Read April 4th, 1888.] 

Plate YII. 

Sagra opaca , n. s. (Pl. VII., fig. 7). 

Elongate, black, opaque; head minutely punctured; thorax 
longer than broad, impunctate; elytra finely punctate-striate, the 
apices impunctate, the striae slightly approached in pairs. 

$. The intermediate femora dilated into a strong triangular 
tooth; the posterior ones extending far beyond the elytra, their 
upper edge deeply channelled at the posterior portion, bounded 
above by an acute ridge, their base furnished with an ovate 
tomentose fulvous patch; their lower edge armed with a stout 
tooth near the apex; posterior tibise slender, obsoletely bidentate 
near their apices. Length, 7—9 lines. 

Head very finely punctured at the vertex; antenna half the 
length of the body, black, the joints gradually increasing in 
length, finely punctured; thorax about one-half longer than broad, 
the anterior angles blunt, but slightly produced, the sides rather 
concave, the surface impunctate at the disc, the basal portion 
with a few very minute punctures; elytra not raised at the basal 
portion, impressed within the shoulder, the punctures slightly 
approached in pairs, entirely disappearing near the apices, the 
interstices fiat and impunctate without rugosities. 

Hub, Manboia, East Africa. 

The present species is evidently closely allied to 
S. bicolor and S. tiistis: from the former it differs in 
the triangularly dilated and toothed intermediate femora, 
in the more elongate thorax, and in the shape and 
structure of the posterior femora, which are pro¬ 
portionately longer and more slender at the base; the 
first abdominal segment, like that of S . bicolor , is 
longitudinally depressed, but devoid of any fulvous 
pubescence as in the last-named species; there is also 
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an entire absence of any metallic colour, which is 
generally present at the elytra in S. bicolor. 8. Kirhyi , 
Baly, differs in its general coloration, being obscure 
olive-green; the elytra are much more distinctly and 
closely punctured, the punctuation more decidedly 
geminate, and the interstices are also punctured; the 
femora are much shorter and less slender, and their 
upper edge less distinctly channelled. The four speci¬ 
mens contained in my collection are all males; the 
female is unknown to me. 

Lena cribraria , n. s. 

Below piceons, above obscure metallic greenish; thorax trans¬ 
versely plicate-rugose; elytra very closely and deeply punctured, 
the punctures smaller and subconfluent towards the apices. 

Var. Elytra fulvous, the sutural and lateral margins obscure 
raneous, under side fulvous. Length, 3J lines. 

Head with a few punctures at the vertex, the latter divided by a 
deep longitudinal groove; eyes very large and prominent, deeply 
notched; clypeus broadly triangular, black, with some transversely- 
placed punctures; antennae stout, black, not extending much 
beyond the base of the elytra, the third and fourth joints nearly 
equal, the following dilated; thorax slightly longer than broad, 
moderately constricted at the middle, the entire surface trans¬ 
versely and irregularly rugose, without punctures, the space near 
the base with more distinct and contiguous strigae; scutellum 
slightly emarginate at the apex; elytra cylindrical, of an obscure 
greenish-aeneous colour, closely and deeply punctured, the punctua¬ 
tion only arranged in regular rows near the suture, the rest divided 
■(more distinctly at the sides) by transversely-raised intervals, the 
punctuation becoming very irregular, finer, and nearly confluent 
near the apex, where they again assume the position of rows near 
the sides, the interstices being there raised and connected with 
those to he seen near the suture. Under side and legs piceons. 

JSab , Cameroons, W. Africa; Delagoa Bay (var.), 
(Afrs. Monteiro), (my collection). 

This species, although closely allied to L . Dregei , 
L. australis , and L. azurea , seems to differ from all in 
the punctuation of the elytra, which is much more 
closely placed, and consisting of about twelve rows of 
punctures, which towards the apex become very small 
and irregular, often confluent; the elytra have no trace 
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of a basal depression, and are convex and sub- 
cylindrical. In all the allied species the elytra have 
ten rows of deep and for the most part regularly-placed 
punctures. Their epipleurse in the present species are 
often obscure piceous, as is also the extreme base of the 
thorax. 

Lcma apicicornis , n. s. 

Hack; the head, the basal and two apical joints of the antennee, 
and the thorax, fulvous; elytra metallic-blue, deeply depressed 
below the base; abdomen fulvous. Length, lines. 

Head impunctate, without frontal elevations; eyes very large, 
but slightly notched; clypeus black at its lower portion; antennae 
half the length of the body, black, the two basal and the two 
apical joints fulvous; thorax about as broad as long, rather deeply 
constricted at the middle, the anterior angles slightly tuberculi- 
form, the basal sulcation deep and placed at some distance from 
the basal margin, the surface without punctures; scutellum ful¬ 
vous ; elytra with the basal portion strongly raised and bounded 
behind by an oblique depression extending from within the 
shoulders to the suture, the punctuation strong anteriorly, 
gradually diminishing towards the apices, the interstices nearly 
fiat, the ninth stria not interrupted at the middle, the lateral 
margin with a deep longitudinal depression below the shoulders, 
very strongly punctured within this depression; breaBt and legs 
black; abdomen fulvous. 

Hab. Old Calabar. A single specimen in my col¬ 
lection. 

Allied to L. rubricollis, King, but differing in the 
colour of the bead and that of the antennae. 

Lcma laticollis , n. s. (PL VII., fig. 1). 

Black; thorax fulvous, scarcely constricted; elytra deeply 
punctate-Btriate, pale fulvous, each elytron with six black spots 
(1,2,1,1,1); legs fulvous, spotted with black. Length, 2 lines. 

Head sparingly clothed with very short golden hairs, the vertex 
black, spotted with fulvous at the sides and at the middle, the 
latter divided by a deep longitudinal groove, the frontal elevations 
absent; eyes deeply notched, with the usual grooves near their 
inner margins, lower part of the face fulvous; labium black; 
antennae short and very robust, the four lower joints very small, 
transverse, the following joints equal, broader than long, opaque, 
and pubescent; thorax nearly square-shaped, the sides hut slightly 
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constricted at the middle, the basal sulcation scarcely indicated, 
the disc with a few minute punctures placed longitu dinal ly at the 
middle; scutellum black; elytra with very deep and regularly- 
placed punctures, the interstices costate at the Bides, each elytron 
with six black spots, of which one is placed at the shoulder, one 
at the sides below the base, another in a transverse line with the 
last near the suture, a fourth at the middle, the fifth below the 
latter near the suture, and the sixth near the apex; under side 
black, finely pubescent, the sides and margins of the abdominal 
segments fulvous; legs short and robust, fulvous; the knees, the 
apices of the tibiae and tarsi, black. 

Hah . Delagoa Bay. A single specimen was obtained 
by Mrs. Monteiro (my collection). 

Colasposoma foveipenne , n. s. 

Metallic cupreous or blue; the antenna (the basal joints 
excepted) and the tarsi black ; head finely rugose-punctate; thorax 
closely and finely punctured; elytra more Btrongly but as closely 
punctured, with a deep greenish fovea below the base. Length, 
2—2£ lines. 

Head flat, extremely closely and finely semirugose-punctate, the 
clypeus margined with metallic-green, its lower edge deeply con- 
oave-emarginate; labrum piceous; antennse black, the first joint 
metallic-green above, the following two joints fulvous; thorax 
nearly three times broader than long, the sides rather evenly 
rounded, the posterior margin strongly produced and rounded at 
the middle, the surface closely and finely punctured throughout, 
the punctuation more crowded and of more elongate shape towards 
the sides, the disc reddish or cupreous, the margins narrowly 
metallic-green; scutellum with a few fine punctures; elytra more 
strongly punctured than the thorax, the punctuation arranged in 
very close irregular rows, the shoulders prominent; below the 
base a deep oblique fovea is placed, extending more feebly towards 
the shoulders and deeply punctured within; the sutural and lateral 
margins are also narrowly metallic-green; the under side and 
legs are coloured like the upper surface; the femora have a 
minute tooth. 

Hal . Madagascar (my collection). 

The close and fine punctuation of the head and 
thorax, the prominent median lobe of the posterior 
margin of the latter, and the deep elytra! fovea in con¬ 
nection with the general coloration, separate the present 
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insect from its other African allies. The variety does 
not differ except in the entirely dark bine colour, 

Colasposoma humerale , n. s. 

Metallic green or blue; antennae and legs testaceous, the 7th 
and 8fch joints of the former fuscous; thorax very closely and 
finely punctured; elytra closely and more strongly punctured, the 
shoulders prominent and smooth, bounded by a deep transverse 
depression. Length, 2$ lines. 

Head closely and finely punctured, strigose at the vertex, the 
lower part separated from the front by a shallow sinuate groove; 
the dypeus punctured and strigose at the base; labrum pioeous ; 
palpi fulvous; antennas long and slender, testaceous, the seventh 
and eighth and the apical joint fuscous, the third very long and 
slender; thorax more than twice as broad aB long, the sides nearly 
straight, the entire surface covered with very fine, closely 
approached, and partly oblong punctures, not stronger at the sides 
than at the disc; elytra closely and much more strongly punctured, 
the entire humeral callus prominent and swollen, bounded within 
and below by a deep depression, which in the green specimens is 
of a metallic-blue colour; the sutural and lateral margins are also 
narrowly metallic-blue; legs testaceous; abdomen pioeous. 

Hob. Madagascar (my collection). 

Principally distinguished by the colour of the antennae 
and legs, and the prominent shoulders in connection 
with the fine and evenly punctured thorax. 

Chrysomela (Polysticta) madagascarienm , n. s. 

(PL VIL, figs. 6, 6a). 

Broadly rounded, very convex, black; thorax very transverse, 
piceous; elytra obscure testaceous, closely punctate-striate. Length, 
4 lines. 

Head flattened, scarcely visibly punctate, nearly black; antennae 
scarcely extending beyond the base of the thorax, black, the five 
last joints gradually transversely widened; thorax at least three 
times broader than long, the sides narrowed towards the apex, 
slightly rounded, the anterior margin deeply concave, the sides 
with some rather strong punctures, the middle of the disc 
impunotate, brownish piceous; seuteUum triangular, smooth, 
piceous; elytra very convex towards the middle, deflexed from 
there to the apex, where they are gradually narrowed, obscure 
fulvous or testaceous, impressed with closely approached rows of 
distinct punctures, which somewhat approach in pairs towards the 
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sides, a narrow space in front of tlie lateral margin impunctate; 
under side and legs black; abdomen obscure fulvous; prostemum 
oblong, slightly narrowed at the middle, longitudinally depressed; 
claws simple. 

Hah . Madagascar (my collection). 

This species, at present the only representative of the 
genus known from Madagascar, is at once distinguished 
from any other of its allies by the peculiar transversely- 
shaped and short thorax, giving it the appearance of a 
Coccinclla f although peculiarly unadorned in regard to 
its coloration, 

Oedionychis madagascariensxs , n. s. (Pl. YIL, fig. 3). 

Testaceous; the three apical joints of the antennee, the scutellum, 
breast, and the femora, black; thorax impunctate; elytra minutely 
punctured, depressed below the base. Length, 4 lines. 

Head impunctate, deeply transversely impressed between the 
eyes; the clypeus raised into an acute triangular point between 
the antennae; palpi testaceous, the apical joint piceous; antennae 
slender, nearly half the length of the body, testaceous, the apical 
three joints black ; third joint twice as long as the second; thorax 
about twice and a half broader than long, narrowed towards the 
front, the sides nearly straight, rather broadly flattened, the 
anterior angles produced, the posterior margin broadly rounded at 
the middle, the disc entirely impunctate, Blightly convex near the 
posterior angles; scutellum black; elytra scarcely widened towards 
the apex, transversely depressed below the base, and longitudinally 
in front of the lateral margin, the surface very minutely and 
rather closely punctured; femora and the upper Bide of the tarsi 
black; claw-joint more or less fulvous. 

Hah. Matanga, Madagascar. 

The single specimen contained in my collection differs 
entirely from the other three or four species known from 
Madagascar on account of the differently structured 
head and thorax and the coloration, principally in 
regard to the antenna, scutellum, breast, and legs. 

BlepJiarula nigromacidata , n. s. (PL YIL, fig. 5). 

Dark fulvous; thorax flavous at the sides, impressed with short 
anterior and basal grooves ; elytra flavous, deeply punctate-striate, 
with eight or nine spots on the disc, and some others at the lateral 
margins, black. Length, S lines. 
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Head fiat, with a few fine punctures, and two short longitudinal 
grooves between the eyes; antennae entirely fulvous, only extending 
to the base of the elytra; thorax nearly three times broader than 
long, the sides straight at the base, slightly rounded before the 
middle, the posterior margin very slightly oblique at the sides and 
but little produced at the middle j the surface impunctate, obscure 
pale fulvous, the sides more or less bright flavous; at the sides of 
the anterior margin a short but deep and slightly curved groove 
runs downwards towards the middle; another very short groove 
in a line with the anterior one is placed at the posterior margin; 
elytra with the punctures slightly placed in pairs and of dark 
fulvous colour, the interstices flavous and spotted with black; of 
these spots one is placed on the shoulders, two transversely on the 
basal margin, one near the suture at the junction of the first and 
second row of punctures, another below the middle near the 
suture between the first and third row of punctures, two others 
lower downwards; the third and fourth rows of punctures and the 
fifth to the eighth rows are also connected by black spotB below 
the base and below the middle, and five spots of variable shape and 
sizes are placed along the lateral margin, corresponding partly 
with similar spots at the elytral epipleuree; under side dark 
fulvous, finely pubescent; the posterior femora very strongly 
dilated and incrassate; prosternum straight at its base. 

Hab. Delagoa Bay (Afrs. Monteiro), (my collection). 

Tlie elytral spots vary greatly in different individuals, 
hut are always placed in the same positions as given 
above; they are more or less connected with each other, 
and appear generally as an interrupted transverse short 
band below the middle, when looked at with the naked 
eye, the other spots being still more separated. 

Blepharida laterimaadata, n. s. (Pl. TIL, fig. 9). 

Testaceous; antennas and legs fulvous; thorax with two deep 
anterior depressions, obsoletely spotted with fulvous; elytra deeply 
punctate-striate, the interstices costate, the lateral margin spotted 
with fulvous. Length, 3 lines. 

Head rather closely punctured between the eyes, with two short 
perpendicular grooves in front of the antennae; the latter short, 
fulvous; thorax three times broader than long, the sides rounded 
or subangulate in front, narrowly margined, the anterior anglos 
snbtuberculiform, the posterior margin obliquely shaped at each 
side, its median lobe broadly rounded, the surface rather flattened 
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and impunctate, flavous or tesfeceous, obsoletely blotted with 
falvons; at each side a deep but short fovea is placed; elytra 
longitudinally costate throughout, the interstices deeply punctate- 
striate ; a row of spots is placed at the lateral margin, commencing 
at the shoulder; prosternum, with its base, truncate. 

Sal, South Africa. Three specimens are contained 
in my collection. 

BUpharida omaticollis , n. s. (PL VII., fig. 8). 

Fulvous; above flavons; head closely punctured; thorax with 
one anterior and two posterior grooves, fulvous, the sides and a 
central stripe flavous; elytra closely punctate-striate, a spot at 
each shoulder, two at the sides, one near the apex, two or three 
sutural spots, and the stria, dark fulvous. Length, 8 lines. 

Head convex at the vertex, closely and finely rugose-punctate; 
antenn© fulvous or flavous, extending slightly beyond the thorax, 
the third joint more slender and longer than the reBt; thorax 
three times broader than long, strongly rounded at the sides near 
the middle, the anterior angles produced, with a deep transverse 
groove near the anterior and two equally deep and sinuate grooves 
near the posterior margin; at the sides are similar grooves miming 
parallel with the lateral margin; aH these grooves are of a dark 
fulvous colour, as well as two broad irregularly-shaped bands 
placed at the sides; these bands are deeply but narrowly indented 
at their inner and outer margins, and impressed with deep but 
irregularly-placed punctures; a small spot near the anterior angles 
and a short stripe at the middle of the disc completes the design 
of the thorax; soutellum piceous; elytra flavous, deeply punctate- 
striate, the punctures dark fulvous, the sutural stripe extending 
to near the middle; a pioeous or fulvous spot is placed at the 
shoulder; one at the middle of the lateral margin, another in the 
same line at the middle of the disc, and a fourth near the apex; 
besides these spots the suture has four or five spots plaoed at 
unequal distances, some others are situated below the middle at 
the lateral margin and the epipleur©; below dark fulvous, finely 
pubesoent. 

Sab. Africa. Three specimens are contained in my 
collection. 

The spotted thorax and the position of the elytral 
spots separates B . omaticollis from other African species 
previously described. 
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Blephanda intermedia , n. s. (PI. YII., fig. 4). 

Dark fulvous; the seven apical joints of the antennae black; 
thorax flavous, with two broad bandB and a central stripe fulvous; 
elytra deeply punctate-striate, flavous, the suture with four, the 
disc with about eight or nine dark fulvous spots or bands. Length, 
4 lines. 

Head extremely closely and finely rugose-punctate; fulvous; 
palpi flavous, long and slender; antennae extending beyond the 
base of the elytra, the four first joints fulvouB, the rest black; 
thorax about three times broader than long, the sides angulate 
before the middle, concave towards the base, the anterior and 
posterior angles obliquely cut, the posterior margin sinuate at each 
side, and accompanied, like the anterior margin, by a narrow but 
deep transverse groove; an oblique row of deep punctures is 
placed near the anterior angles at each side, sending off a short 
branch npwards and a longer one towards the middle of the disc ; 
the surface is farther impressed with smaller punctures within 
and larger ones near the sides, the latter have a broad fulvous band 
of irregular shape, not extending to the lateral margin; a short 
longitudinal stripe is also placed between these two bands at the 
base, some smaller piceous spots are seen at the anterior margin; 
scutellum flavous, margined with fulvous; elytra flavous, with ten 
rows of closely approached piceous punctures, the first short; at 
the base four piceous spots are placed in a transverse line, of 
which the one at the shoulder is in the shape of a narrow longi¬ 
tudinal stripe; a transverse broader band, strongly narrowed at 
tbe sides, occupies the middle of the disc; below this band two 
more spots occupy the lateral and some others the apical margin, 
another larger subquadrate spot is farther placed near the apex of 
each elytron ; the suture is also furnished with four transversely- 
shaped short spots or bands, of which one surrounds the scutellum, 
one is placed before, another below the middle and the fourth near 
the apex; these sutural spots are here and there connected 
with those on the diso by short transverse lines, forming a kind of 
network near the apex; under side covered with fine and short 
silvexy pubescence; the anterior tarsi in the male insect dilated; 
prostemum rather convex, subtruncate at its apex. 

Bab . Mombas, Zanzibar (my collection). 

Cladocera nigripennis , n. s. (PL YII., fig. 2). 

Broadly oblong-ovate, robust, flavous; the base of the head, 
antennae, the apices of the femora, and the tibiae and tarsi, black: 
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thorax finely punctured; elytra blhck, closely semirugoso-punotato. 
Length, 6 lines. 

Head rather remotely but distinctly puuetured at tho 
vertex, the latter black; the lower portion of the faco llavous; the 
space between the eyes impressed with two short fovoso and a few 
deep punctures; antennae simple, half the length of the body, 
black, the basal joint fulvous below, the fourth joint longor than 
the others, the intermediate joints slightly widened, robust; 
thorax three times broader than long, the sideB but slightly 
rounded towards the apex, the anterior angles produced towards 
the head, the posterior margin Binuate at each Bide, the surface 
with several irregular depressions, unevenly punctured throughout, 
flavous; scutellum flavous; elytra broad, robust, closoly punc¬ 
tured, the sides finely rugose, the interstices also colored with 
minute punctures; below flavous, the sides of the breast, the 
upper margin, and the apices of the femora and tho iibife and tarsi, 
black; anterior tarsi of the male dilated. 

Hah, Nguru, Central Africa. A single male specie 
men is contained in my collection. 

Cladocera zanzibarica, n. s. 

Black; the lower part of the face aud the thorax flavous; 
antennae with triangularly dilated joints; elytra black, finely 
rugose-punctate, the lateral margin narrowly fulvous. Length, 
5 lines. 

$. Head impressed with oblong punctures at the sides of tho 
vertex, die latter black, the lower portion flavous, with somo deop 
punctures between the eyes; antennee short, not extending much 
beyond the base of the elytra, black, the fourth and following 
joints triangularly dilated; the thorax of tho samo shape as 
C, nigripennis , and punctured in the Rome way; scutellum 
flavous; elytra finely rugosely punctured throughout, their oxU’omo 
lateral margin and their epipleurte fulvous; under side and logs 
black; the margins of the abdominal segments fulvous; tho 
pygidium flavous above. 
nab . Zanzibar. 

This spocies, of which a single female specimen is 
contained in any collection, is very closely allied to tho 
preceding one, but represents, I believe, a distinct form, 
on account of the shape of the antennse, which probably 
have their joints serrate in the male insect; othor 
differences are to be found in the entirely black under 
side aud legs, and in the fulvous elytral margins. 
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Aetiionea, Baly . 

The anterior coxal cavities in this genus are closed; 
this and the mucronate posterior tibiae would place 
Aethonea in the twentieth group of Chapins’ arrange¬ 
ment, the Sermylince. The serrate antennae seem to be 
peculiar to the male sex only, at least in the species 
here described. Ootheca scmcomis , Thoms., belongs 
doubtless to this genus. 

Aethonea variabilis, n. s. (Pl. VII., figs. 14, 15). 

Fulvous; the antenna) (the three basal joints excopted), the 
femora, and tibiae partly, black; thorax finely, elytra clobdy, 
punctured, the latter with four small black spots placed trans¬ 
versely. 

Var. a . The sides of the thorax and the lateral margin of the 
elytra below tho middle black. 

Var. 6. Elytra black, the shoulders and the suture fulvous. 

Var. o. Elytra entirely black. 

Var. d. Elytra without any black markings (A. Murrayi 
Baly). Length, 4— i} lines. 

Head with a few fine punctures, longitudinally grooved at the 
middle; antennee half the length of the body, the second and third 
joints very small, equal, the fourth longer than the three preceding 
joints together, the third and the five following joints serrate in 
the male, simple in the female; thorax at least throe timos 
broador than long, tho eidos roundod, the posterior margin some¬ 
what obliquely Bkapod at the anglos, nearly straight at the middle, 
the surface with some fine rather scattered punctures; elytra 
convex, soarcely widonod posteriorly, longitudinally depressed 
within the shoulders, moro strongly punctoed than tho thorax, 
the punctuation close and hero and there arranged in rows, the 
infcorstices slightly rugoso, and forming occasionally narrow smooth 
longitudinal ridges; undor Ride and logs variable in colour. 

llah . Old Calabar, Maemba, West Africa (my col¬ 
lection). 

In a single female specimen, which agrees in most 
respects with the males, the antenna aro simple, the 
third joint is slightly longer than the second, and the 
fourth as long as the three preceding joints; the apioal 
joints are distinctly shorter. In this specimen the 
thorax has a black band at oach side, and a similar 
band is placed from tho middle of the lateral margin to 
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the apex of each elytron; the two black spots of the 
latter are present, as in the other specimens; the sides 
of the breast, the abdomen, and the tibiae are more or 
less Btained with piceous. In the var. c, which does 
not materially differ from the normal forms, the entire 
elytra are black and rather more finely punctured. 
Mr. Baly, in his diagnosis of the genus, gives the 
antennas as nearly equal to the body in length; thiB iB 
not the case with any of the male specimens before me, 
in which the antennae do not exceed half the length. 

J fesodonta submetallica f n. s. (PI. VII., fig. 10). 

Metallio green or blue; antennae black, the apical joints dilated; 
thorax with several depressions, rugose-punctate; elytra fulvous, 
with a metallic gloss, finely and closely rugose. Length, 
4—lines. 

Head metallic blue, strongly rugose; labrum testaceous; palpi 
fulvous; antennae nearly half the length of the body, blaok, the 
third joint the longest, the fifth to the terminal joints gradually 
shortened and dilated; thorax transverse, the sides deflexed, the 
lateral margins nearly straight, the posterior angles oblique, the 
surface with a depression near the anterior margin and another 
one of oblique shape at each side, bright metallic-blue or green, 
closely and strongly punctured and rugose; seuteUum broad, 
metallio violaceous, punctured; elytra dark fulvous, with a slight 
purplish gloss, extremely finely and closely punctured and rugose, 
their epiplenrie indistinct below the middle; legs robust, metallic 
bluish; tibiae channelled; the first joint of the posterior tarsi 
rather shorter than the two following joints together; daws bifid; 
the anterior coxal cavities open. 

Hab. N’gami, Zambesi, Africa (my collection). 

The dilated terminal joints of the antennae, the im¬ 
pressed thorax, channelled tibiae, and bifid claws seem 
to me to place the present insect in Mesodonta; tho 
male does not, however, possess the spine at the inter¬ 
mediate tibiae, as in M. marginata , Baly. 

Otaciltjs, n. g. ( Galerucina ). 

Body elongate; antenn® filiform, the third joint one-half longer 
than the Becond; thorax transverse, the posterior margin rounded, 
the sides narrowed towards the apex; surface without depressions; 
elytra irregularly punctured, their epipleuree narrow, continued 
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below the middle; legs elongate; all the tibiae with a small spine; 
the first joint of the posterior tarsi as long as the two following 
joints together; claws bifid; anterior coxal cavities closed. 

Amongst the genera with closed coxal cavities Otacilus 
would perhaps best be placed amongst the Sermylince , 
on account of the mucronate tibiae; from Merista , which 
has also bifid claws, the genus differs in the longer third 
joint of the antennae, in the more transversely and 
different shape of the thorax, and in the parallel, not 
posteriorly dilated elytra. I would have considered the 
present genus identical with Malaconida , Fairm., had 
not the author described the tibiae as unarmed, and the 
second and third joint of the antennae as equal. 

Otacilus falvuSy n. s. 

FuIvoub ; the antenna, the apiceB of the femora, and the tibiro 
and tarsi, black; thorax and elytra closely punctured. Length, 
4—4J lines. 

Head with a few fine punctures between the eyos and deeply 
transversely grooved; tho frontal tubercles transverse, strongly 
raised; the clypeus narrow, triangular; x>&lpi piceous; antennas 
about half the length of the body, blaok, tho third joint one-half 
longer than the second, the following joints elongate (the terminal 
ones broken off). Thorax transverse, the sides rounded before the 
middle, the anterior angles tuberculiform, the anterior and posterior 
margins parallel, the latter rounded, the surface impressed with 
small and smaller punctures, closely arrangod, a narrow space at 
the middle more or less smooth ; elytra elongate, tho sides rather 
Btrongly deflexed, the surface veiy closely, finoly, and evonly 
puncturod; under sido and legs fulvous, tho apicoB of tho femora 
and the tibire and tarsi black. 

Hub . Madagascar. 

The three specimens which are contained in my col¬ 
lection are probably all femalos. 

Spilocephams, n. g. ( Galcru&im ). 

Body elongate; an tenure robust, the second joint short, the third 
slightly shorter than the fourth joint; thorax transverse, with two 
transverse depressions; elytra closely punotured and transversely 
rugose, their epipleurre continued below the middle; legs unarmed; 
the first joint of the posterior tarsi as long as the three following 
joints together; claws appendiculaie; anterior coxal cavities closed. 

Typo, Sjnlocpphalus viridipennis. 
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This genus will enter the group of Platyxanthina , on 
account of the characters pointed out above; it seems 
nearly allied to Stenoplatys and Metrioidea, but differs 
from the former in the short and robust antennae, tho 
want of elytral depressions, and the general narrower 
and elongate shape; from Metnoidea the genus differs 
equally in the shorter antennas and metatarsus of the 
posterior legs. 

Spilocephalus vindipennis, n. s. (PI. VII., fig. 12). 

Fulvous; the base of the lioad metallic-grcen; thorax biimpressed, 
punctured posteriorly; scutellum black; elytra bright motallic- 
green, closely rugose and punctured. Length, lines. 

Head slightly longer than broad, finely punctured at the vertex, 
the latter metallic-green, the lower portion fulvous; the space 
between the eyes deeply transversely grooved; the clypeus tri¬ 
angular, with a distinct central ridge, its lower edge concave; 
antennae robust, less than half the length of the body, the lower 
joints fulvous, the others more or less fuscous; thorax moro than 
twice as broad as long, the sides rounded or nearly subangulato at 
the middle, distinctly narrowed towards the base, the posterior 
margin slightly rounded and sinuate, the disc deeply transversely 
depressed, the depression interrupted medially, distinctly punc¬ 
tured, the anterior portion scarcely visibly punctate; soutellum 
triangular, black, smooth; elytra metallic-green, the punctuation 
arranged in very closely approached rows, the interspaces every¬ 
where transversely rugose; legs and under side fulvous. 

Hah . South Africa (my collection). 

Hallibhotius, n. g. 

Body elongate; antenme filiform, slender, tho third and following 
joints elongate; palpi very long and slender; thorax transversely 
subquadrate; elytra irregularly punctured, their epipleurce con¬ 
tinued below the middle; tibiae muoronate; the first joint of tho 
posterior tarsi as long as the two following joints togotlier; claws 
bifid; anterior coxal cavities open. 

Type. Ilallirhotim africanus . 

In general appearance Hallirhotius agrees with Mala - 
cosoma, from winch the bifid claws at once separate it ; 
the palpi are unusually long, and the thorax is strongly 
transverse but subquadrate. 
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Hallirhotius africanus , n. s. 

Testaceous or fulvous; the terminal joints of the antonnco and 
the tarsi more or less fuscous or black; thorax very finely punc¬ 
tured ; elytra metallic-bluish green, finely punctured, their apices 
fulvous. Length, 3i lines. 

Head broad at the base, the vertex convex, fulvous, very finely 
punctured, with an obsolete longitudinal central groovo; eyes 
moderato; apex of jaws black; palpi long and Blender, fulvous, 
the terminal joint long and acutely pointed; antennae about two- 
thirds the length of the body, black, the threo basal joints fulvous; 
the third and following joints long and slender in the male, shorter 
in the female; thorax nearly three times broader than long, all the 
margins nearly straight, tlio angles obtusely thickened, the surface 
somewhat convex, without depressions, and finely punctured; 
scutelluni fulvous; elytra nearly parallel, the base rather elovatod, 
depressed below and within the shoulders, tho surface vory closoly 
and distinctly punctured, metallic dark bluo, the apox with a 
triangular-shaped flavous spot; under side and logs fulvous or 
fiavous. 

Hah . Zanzibar and Central Africa (my collection). 

SCHEMATIZELLA, g. (Galcrintin®), 

Body oblong; antenna dilated at the terminal joints; thorax 
transvorse, the sides subangulate, the angles aento, produced; 
elytra rugosely punctured, their epiplourm oxtremoly narrow; 
tibiee simple, unarmod; the first joint of tho posterior tarsi as long 
as the threo following joints togethor; claws bifid; tho antorior 
coxal cavities open. 

The widened terminal joints of tho antenna), tho 
shape of tho thorax, scarcely visible olytral opiplouno, 
and the bifid claws form a number of characters which 
allow of a comparatively easy recognition of tho present 
genus amongst the numerous Galcrucidce . 

Schematizclla viiidis, n. s. (Ph VIL, fig. 11). 

ElavouB; the six or Savon terminal joints of tho antennas black; 
the base of the head and the thorax green, rugosely punctured; 
elytra opaque, green, finely rugose, the lateral margin narrowly 
fiavous. Length, 8—81 lines. 

Head strongly rugose at tho vertex, the latter niotallic-groon; 
lower part of the face fiavous; tho clypous forming a narrow 
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transversely-raised ridge ; palpi flavous, the terminal joint conical, 
longer than the preceding one; antennae less than half the length of 
the body, the first joint dilated, rather short, the second ovate, short, 
the third more than twice the length of the second, the rest gradually 
shortened and widened, the four lower joints flavous, the others 
black; thorax more than twice as broad as long, the sides obtusely 
angulate before the middle, the angles tuberculiform, flavous, the 
posterior margin straight, the entire surface strongly rugose, bright 
green, subopaque; scutellum flavous, slightly pubescent; elytra 
without basal depression, parallel, much more finely and evenly 
rugose throughout; under side and legs flavous. 

Ilah . Cameroons, Africa (my collection). 

Apophylia smaragdipennis, n. s. (PI. VII., fig. 13). 

Obscure purplish or greenish black; antennae, lower part of the 
face, and legs, flavous; above metallic-green, finely punctured and 
transversely wrinkled. Length, 2—3 lines. 

Head broad at the base, minutely granulate and punctured; the 
frontal tubercles ovate, strongly raised, lower pait of the face and 
the labrum flavous; antennae more than half the length of the 
body, fulvous, the first joint strongly thickened, club-shaped, the 
third one-half longer, the terminal joints more slender and elon¬ 
gate ; thorax transverse, the sides rounded and narrowed towards 
the base, the anterior and posterior margins nearly straight, the 
sides finely margined and rather deflexed, the extreme lateral 
margin and the under side flavous, the disc metallic-green, finely 
punctured and transversely strigose, with a short transverse de¬ 
pression near the anterior margin; scutellum rather broad, tri- 
gonate; elytra narrowly parallel, finely transversely wrinkled 
throughout, their epipleurae broad at the base, gradually narrowed 
towards the middle; under side covered with fine silky pubescence, 
metallic-greenish or purplish; legs flavous, the four anterior tibiie 
mucronate, the posterior ones unarmed; claws appendiculalo; 
anterior coxal cavities open. 

Hah . South Africa, Cape Town (my collection). 

This is probably the A. smaragdina , Dej., of which 
Chapuis, in his diagnosis of the genus, speaks, and 
which served him for the type, but I can find no pub¬ 
lished description of the species. The generic characters, 
as pointed out by Chapuis, are all present in the insect 
before me, but some slight differences are noticeable. 
Chapuis gives the fourth joint of the antennae as the 
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longest,• and tho following joints as gradually shorter: 
in my specimens the third and following joints are very 
nearly equal The thorax in all has a short transverse 
depression near the anterior margin; Chapuis, however, 
gives the thorax as convex and without depression; it 
may be therefore that he had another species before 
him. A . smaragdipennis differs somewhat in shape, 
some specimens being shorter and more dilated pos¬ 
teriorly than the others. The sides of the thorax in 
most specimens are narrowly margined with flavous, as 
well as its under side; in others tin’s colour is absont, 
but these specimens do not seem to differ in other 
respects. The spocies does not seem to bo an un¬ 
common one in South Africa. 

Notes. 

Ilovalia, Fairmaire (1881) — Alphidia, Clark, Ann. 
and Mag. Nat. Ilist. (18(55). 

Tropidophom tripartita , Thoms., Arch. But., ii., 1858, 
seems identical with Physomi Vohrni , Chap. The 
species is placed in Gomminger’s Catalogue amongst 
the OaleruciruB , but Thomson montions distinctly the 
<( enormously ” dilated posterior femora. 

Ootheca cyaneovittata, Fairm. ('Naturalists,’ 1880). 
This insect cannot find its place in Ootheca, if 0. vinta- 
hilis is looked upon as the type; it differs totally in 
general shape, in the structure of tho thorax, want of 
elytral epipleurie beyond the middle, and the much 
longer first joint of the posterior tarsi. 


TRANS. ENT. SOO. L0ND. 1888.— PART IX. (JUNE.) Q 
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Explanation op Plate VII. 


Fig. 1. Lema laticollis , 

2. Cladocera nigripennis. 

8. Oedionychis madag oscar icn&is . 

4. Blepharida intermedia. 

5. „ nigromaculata. 

8. CJirysomela Madagascariemis ; 6 a, side-viow. 

7. Sagra oyaoa. 

8. Blepharida ornaticollis . 

9. „ laierimaculata, 

10. Me&odonta submetallica. 

11. Scliematizclla viridis . 

12. Spilocephalw viridipenrm . 

18. Apophylia smwragdipcnnis* 

14,15. Aethonea variabilis . 
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VIII. Additional obnerratiom on the Tea-Imffft (Ilelopcltis) 
of Java, By Charles 0. Waterhouse, F.E.S. 

[Bead April 4th, 1888.] 

Some eighteen months ago I communicated to this 
Society some notes on the tea-posts (Trans. Ent. Soc. 
Lond., 1886, p. 457). At that time I had not seen 
specimens from the tea-plants in Java, and only 
surmised that those would prove to ho distinct from 
those infesting the cinchona. By the kindness of 
Mr. H. B. Brady I am now able to oxhibit a senes of 
specimens from the tea-plantations in Java, sent by 
Mr. II. van Bomundo for examination. They belong 
to a distinct species, as I thought would be the case, 
and I propose to call it 

Helojfeltis Romnndci. 

&. Black and shining; logs palo dirty yellowish, mottled with 
light brown. Scutellar spine pale dirty brown, palo yollow at 
the base, formed as in E. Bradyi , very little curved, slondcr. 
Abdomen with a narrow lino of yellow at the aides ol iho basal 
segments. Logs much palor than in H, Bradyi . 

$. Pronotum red, with a dusky lino near tlio front margin. 
Scutellar spine longer than in the mule, and distinctly ciuvod; 
a character in which it diffors from both E. Bradyi and Antonii. 
Abdomen with more yellow at tlio sidos. Tho rost as in the male. 

The scutellar spine, although a little longer than in 
II. Bradyi and Antonii , is much shorter than in 11, 
theirora , and is less curved than in this last species. 

This subject is of considerable interest, as the species 
infesting the cinchona in Java was supposed to have 
been introduced from Ceylon in tea. T have now, how- 
evor, shown that the species on tlio tea and on the 
cinchona in Java are distinct, and both aro distinct 
from II. Antonii from Ceylon. There is, however, ouo 
point to he corrected. Mr. Trimen, from whom i 
received the specimens roferred to in my first paper 
as from Ceylon, informs mo that he took them from 
cacao, and not from tea. 

TRANS. ENT. SOC. LOND. 1888.— PART II. (JUNE.) Q 2 
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IX. On the Pyralidina of the Hawaiian Islands . 

By E. Meyeick, B.A., F.E.S- 

[Rcad Hay 2nd, 1888.] 

I am indebted to the Bev. T. Blackburn for the material 
which forms the subject of this paper. lie has been 
good enough to make over to me the bulk of the col¬ 
lection of Heterocera formed by him during six years* 
residence in the Hawaiian Islands, and the exceptional 
position of these islands renders the accurate knowledge 
of their fauna a subject of great interest. Many of tho 
species have, indeed, been described by Mr. A. G. 
Butler, but his work has not been of a character to 
throw much light upon their systematic classification 
and affinities. I am bound to add that, after com¬ 
parison of the named typeB in the British Museum with 
the descriptions drawn from them, I find the latter 
frequently so inaccurate that I am unable to reconcile 
the differences. I have therefore found it necessary to 
re-describe all species not sufficiently described olsowhore. 
Mr. Blackburn furnished me with no notes on any of the 
species, and I have therefore added nothing on this 
head, except in the case of those few insects which I 
took myself during a day spent at Honolulu somo years 
ago. The following remarks are a summary of the 
rosults obtainod for this group on tho questions of 
development and geogiaphieal distribution. 

Of Hawaiian Pyralidina, 50 species aro at present 
known. Of these the genera Asopia, Zinekcnia , Era - 
mene , Ephestia , and Achrosa, including 7 species in all, 
have undoubtedly been introduced through the diroct 
agency of man in recont times, and form no part of tho 
native fauna. The single species of Parapomjx , though 
apparently unlikely of introduction, is extremely widely 
distributed, and, as hereafter explained, probably entered 
in the same way. Platyptilin cosmodactyla is probably 
also imported. The remaining *17 are, bo far as in 

TUANS. ENT. SOC. LOND. 1888.—X'AKT II. (JUNE.) 
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known, wholly endemic. Of these, 20 belong to the 
Botydidce , 12 to tho Scopariathe, 4 to tlio PlcrophorkUe , 
3 to the CiambicUe, and 2 to tho Phycitidee. The 20 
species of Botydidce aro referable to 8 genera, falling in 
three very distinct groups. The first is represented only 
by the single species of Margarodes ; this, although 
distinct, is closely allied to other species occurring in 
the islands of the South Pacific, Australia, tho Malay 
Archipelago, and Ceylon, in each case confined within a 
limited range, and there can be little doubt that those 
are the little-modified descendants of one form, which 
at a date comparatively not very remote wandered, 
probably by means of its own powers of flight, which 
are considerable, over the whole of this area. The 
second consists of the genuB Omiodes , containing seven 
species, an endemically developed group; the genus is 
known also from the South Pacific Islands, Malay 
Archipelago, and South America, but only to the extent 
of about eight species. The third group includes tho 
oldest portion of the fauna, consisting mainly of Scapula 
(eight species), and three endemic genera allied to and 
probably derivable from Scopula; one specios of Eury- 
creon and two of Mecynci . Although the three last- 
named genera are more or less represented in almost 
all regions, probability seems to be in favour of the 
origin of this part of the fauna from North America. 
Only one true Scopula occurs in Australia, and nono in 
New Zealand or the South Pacific Islands. New 
Zealand, in fact, only possesses eight probably indi¬ 
genous species of Botydidce in all, but thoso belong to 
tho same group; they are, however, apparently of South 
American origin. 

The 12 Scopanndte comparo but poorly with the 
60 species of that family occurring in New Zealand, 
but I have little doubt that Mr. Blackburn over¬ 
looked not a few of these obscure species, the matorial 
obtained being very scanty. They would probably bo 
generally confined to the high mountains. It is remark¬ 
able that 10 out of the 12 are referable to Xeroscopa, 
hitheito principally known from New Zealand, but tho 
species are more nearly allied to one another than to 
any from New Zealand. 

The Pterophoridcc belong to the cosmopolitan genera 
Phtyptilia and Tnchoptilus , but probably incline to 
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North America in their affinities. Aciptilia appears 
absent, though represented by four species in New 
Zealand, and in the South Pacific by a widely-distributed 
species which occurs in many islands, as well as in 
Australia; but it is barely represented in North 
America. 

The three species of Crambida are all referable to 
Hednota , and this is a very interesting identification. 
They are all of the lowest and most ancestral type of 
the genus, approximating to Diptychophora . Hitherto 
Hednota has been practically confined to Australia, 
where it is considerably developed; there is, indeed, a 
distinct species in New Zealand, but it is certainly to be 
traced to Australian origin. Diptychophora is confined 
to the Southern Hemisphere, and is largely characteristic 
of New Zealand, occurring also in South America and 
Australia. Probably the small and obscure Hawaiian 
species of Hednota are forms only preserved by isolation 
from extinction; in Australia they are superseded by 
large and handsomely-marked species of the same gonus, 
evidently in a flourishing state; but everywhere else 
the genus appears to have been completely replaced by 
Crambus , which is not indigenous in Australia. I am 
disposed to be surprised that Crambus is not found in 
the Hawaiian Islands; it might have been expected to 
find its way from North America. 

The two Bpecies of Phycitida are stray wanderers. 
One is an Homocosoma , a gonus of few spocies, but 
represented by one or two distinct spocies almost every¬ 
where. ^ Tho larvse probably feed in the sood-hcads of 
Composite, and it is likely that the ova may bo trans¬ 
mitted with the seeds of theso. Tho other I have 
described as a new genus; it is nearly allied to the 
Australian Crocydopora f which also occurs (possibly 
introduced) in New Zealand. 

On the whole, it will be soon that the Pyralidina of 
the Hawaiian Islands, although specifically highly 
peculiar, hardly present that amount of generic speciali¬ 
sation which might have been expected. I should be 
disposed to infer that this portion of their fauna 
consisted of two elements, viz. (1), a larger portion, 
composed of spocies whose ancestors were derived from 
North Amorioa, at a date sufficiently romoto to allow of 
a great deal of specific development, and oven a certain 
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amount of generic also; and (2), a smallor portion, tlio 
descendants of various stray immigrants from other 
regions round, mostly of later dato, yet sometimes 
admitting of much specific modification. Immigration 
of this kind appears, from the groat remotoness of these 
islands, to have been exceedingly scanty. 

PYRALIDIDiE. 

1. Asopia, Tr. 

1. Asopia gerontialis , Walk. 

Pyralis achutim , Butl., Ent. Mo. Mag,, xiv., 49. 

I have given the full synonymy in earlior papers. 
This species occurs also in North-east Australia, Colebes, 
Java, Ceylon, and West Africa, and probably throughout 
the tropical regions of the Old World; it appears to take 
the place of the closely-allied A . farinalis , which is 
widely spread through the temperate regions of both 
hemispheres, hut has not been recorded within the 
tropics. Both species have been undoubtedly carried 
throughout their range by human agency, and their 
original home is now uncertain. 

HYDRO OAMPIDiE. 

2. Paraponyx, Hb. 

2. Paraponyx lincalis , Gn. 

Paraponyx linealis, Gn., 271; Oligostiyma chrysippu - 
salisy Walk., 482; O.obitalis, ib., 432; 0. carta, 
Butl., Ent. Mo. Mag., xv., 270. 

Also from Australia (according to Walker), Colobos, 
Sumatra, Java, China, India, Ceylon, and South Africa. 
Butler’s typo of (Jligostigvut aula diffors from ordinary 
specimens only in having the ante-median dark line of 
hind wings somewhat piotuberant in middle, so aB to 
toucli the dark margin of the following yellow band, 
and is certainly not specifically distinct. The larva is 
doubtless aquatic, like the rest of the genus, and it 
seems hardly probable that the species can have been 
transported to any extent by man; but in tho absenco 
of precise information as tb its habits, it is useless to 
conjecture the cause of its i m mense geographical range. 
There must be some exceptional circumstance; with tho 
exception of P. nitens (common to Australia and Now 
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Zealand, but not hitherto recorded elsewhere), no other 
species of Parapongx crosses any wide sea. 


B0TYDID2E. 

1. Antennas in $ with basal notch and projection .. 5. Zinckenia. 

„ „ without „ „ „ .. 2. 

2. Patagia of $ elongate, penicillatc .. .. 4. Omiodeh. 

,, „ modorale .. .. .. .. 8. 

8. Posterior tibitu in $ with outer middle-spur obso¬ 
lete. ..G. SooruM. 

Posterior tibite in $ with outer middlo-spur deve¬ 
loped . . 4. 

4. Forehead with projection.11. EuitvcnnoN. 

„ without „ . 5. 

5. Fore wings with vein 10 anastomosing shortly 

with 9.7. Protocollutib. 

Foro wings with vein 10 separate. 0. 

G. Ilind wings with veins 4 and 5 stalked .. .. 7. 

,, „ „ separate .. .. 8. 

7. Hind wings in $ with inner-marginal hairy lobe 10, MjsbtoIiOUhb. 

» n without „ „ „ 0. OllTHOMIflClNA. 

8. Antonnai two-thirds of fore wings .. .. 8. Mkcvna. 

» moro than three-fourths of fore wings 8. Mauuauodjhb. 


8. Maegabodes, Gil . 

8. Margarodes exaala , n. s. 

Margaronia glaaculalis, ButL, Ann. Mag. Nat. Hist., 
1881, 827 (nec Gn.). 

Size of Af. occanitls. Pale soa-green; costa of foro winga whito, 
costal edge from base to two-thirds slenderly orange; a black 
diseol dot; no marginal dots; cilia apparently green-whitish 
(almost wholly worn off). Thorax whitish-greenish, shoulders 
narrowly orange. Head wholly greenish-whitish, except an orange 
mark on collar boliind eyes. Palpi white, terminal third of labial 
palpi deep orange. 

This diagnosis is taken from the specimen sunt to the 
British Museum. The species differs considerably 
from M. glauculalis, and is noaror M . oceanitis and AL 


tritonias . 

4. Omiodes, G)i. 

1 . Foro wings with veins marked by pale lines .. . 2 . 

u it - not marked by pale lines., 3. 

2. Second line of foie wings with augulttlod pro¬ 

jection outwards.4. Mteliburui. 
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Second line of fore wings without angulated pro¬ 


jection outwards ..5. acccpta, 

3. Fore wings yellowish-ochreous.7. demaratalh, 

„ fuscous . .. .. 4. 

4. Second line of fore wings nearly straight .. 6. continuatalis. 

„ „ „ strongly bent or curved 5. 

5. Hind wings with a white line . 6, 

„ without „ .10. localis. 

(i. Second line of fore wings perpendicular to inner 

margin.9. liodyta . 


Second line of fore wings rather strongly oblique 8. mnogona . 

4. Omiodes Blackbicrni , Bufcl. 

Botys Blackburni , But!., Ent. Mo. Mag., xiv., 48. 

<?, 30 mm. Antennal dilations one-fourth. Abdomen pale 
ochreous, segmental margins white. Fore wings pale brownish- 
ochreous, veins ochreous-whitish, separated at origin by a dark fus¬ 
cous suffusion; an ochreous-wliitish line, acutelyangulated outwards 
in middle, from one-fourth of costa to one-third of inner margin, 
posteriorly margined with dork fuscous, anteriorly by a broad dark 
fuscous Buffusion between veins; an ochreous-wliitish transverse 
discal spot; an ochreous-whitish line from three-fourths of costa to 
three-fifths of inner margin, sinuate outwards beneath costa, below 
middle forming an acute triangular projection outwards, anteriorly 
margined with dark fuscous, posteriorly by a broad dark fuscous 
suffusion between veins; a slender interrupted dark fuscous hind- 
marginal streak; cilia whitish-ochreous, with a fuscous line. Hind 
wings rather densely haired towards inner margin; pale whitish- 
fuscous ; an indistinct darker discal spot; a cloudy whitish line 
from two-thirds of costa to anal angle, with an acute projection 
outwards in middle, anteriorly narrowly, posteriorly broadly 
suffusedly margined with dark grey; a sleudor dark groy kind- 
marginal streak; cilia whitish, with a dark grey line. 

Two specimens. 


5. Omiodes accepta . 

Botys accepta , But!., Ent. Mo. Mag., xiv., 49. 

$ ?, 22—81 mm. Antennal ciliations one-third. Abdomen 
fuscous, segmental margins white, anal segment with two blackish 
marks. Fore wings fuscous, darkest on costa towards baso; veins 
whitish or whitisli-ochreous; a dark fuscous dot towards costa at 
one-third, and a second (sometimes obsolete) in diso above middle; 
a dark 'fuscous fascia from beneath costa at three-fifths to one-third 
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of inner margin, interrupted partially by veins, its anterior edge 
woll-dofined and preceded by an obscuro ochrcous-wliitish line, 
slightly concave, posterior edge suffused; a noarly straight or 
faintly sinuous ochreous-whitish line hoin costa before apex to 
three-fifths of inner margin, anteriorly finely margined with dark 
fuscous, posteriorly followed hy a rather broad dark fuscous 
suffusion; a thick interrupted blackish-fuscous hind-marginal lino; 
cilia fuscous-whitish, with two fuscous lines, second sometimos 
suffused and obscuro. Hind wings fuscous-gi’oy; a transverso 
darker discal mark at one-third; a rather irregular noarly straight 
cloudy whitish lino from costa at throe-fourths to anal angle, 
precoded by a narrow and followed by a broador darlcor fuscous 
suffusion; hind-marginal line and cilia as in fore wings. 

Eight specimens. 

6. Omiodcs conti nuatalis, Wallgr. 

Salbia contiumtaUs, Wallgr., Wien. Ent. Mon., 18(50, 
175; Botijs continua Cult's, Butl., Ent. Mo. Mag., 
xv., 270. 

$ ?, 27—81 mm. Antennal ciliations one-fourth. Abdomen 
light greyish-fuscous, becoming blackish-grey posteriorly, seg¬ 
mental margins white. Fore wings rather dark fuscous; a narrow 
white central longitudinal streak from base to near middle; a 
slender white longitudinal streak in disc above middle from one- 
tliird to two-thirds, sometimes obscure ; sometimes a dark fuscous 
dot in disc at one-third, and another in middle, ospocially infomalo; 
a strong nearly straight whito lino from immediately bonoath 
costa at three-fourths to inner margin at two-thirds, thence 
slenderly produced along inner margin to ono-third, sinuate 
inwards below rniddlo, antoriorly odged with darker; a wliitish 
irroration forming an obscuro hind-marginal border; a thick 
interrupted blaokisli-fuscous hind-marginal lino; cilia fuscons- 
whitibh, with a thick fuscous lino. Hind wings fuHCous; an 
obscure darker discal spot at one-third; a strong nearly straight 
white line from benoath costa at two-thirds to anal anglo, slightly 
sinuate near lower oxtremity, preceded by a cloudy dark fuscous 
line; a thick blackish-fuscous hind-marginal lino; oilla whito, 
with a dark fuscous lino. 

Twenty specimens. I took it commonly near Hono¬ 
lulu in August. 



216 


Mr. E. Meyrick on the 


7. Omiodes demuralalis, Walk. 

Botys dcmaratalis , Walk., 1009. 

$ ?, 21—24 mm. Antennal ciliations one-fourth. Abdomen 
light ockreous, segmental morgins white. Foro wings yollowish- 
ochreous, more or less tinged with reddish or brownish; costa 
buffii&ed with rather dark fuscous from base to three-fourths; a 
dark fiiBcoua dot in disc at two-fifths, and a small transverse-linear 
dark fuscous mark beyond middle; an almost stiaight white line 
from beneath costa at three-fourths to inner maigin at two-thirds, 
anteriorly margined with dark fuscous; a hind-maigiual row of 
blackish dots; cilia grey-whitish, with a grey lino. Hind wings 
whitish-fuscous, towards hind margin becoming pale oclireous; a 
dark grey transverse discai mark at one-third; a strong white lino 
from beneath costa beyond middle to anal angle, margined 
anterioily with dark fuscous; an interrupted blackish hind- 
marginal line; cilia white, with a grey line. 

Sixteen specimens, I took this with the last. 

8. Omiodes monogo7ia y n. s. 

?, 26 mm. Head, palpi, antennsB, and thorax fuscous, palpi 
whito towards base beneath. Abdomen fuscous ; segmental mar¬ 
gins slenderly whitish. Legs ockreous-whitish, anterior pair in- 
fuscated. Fore wings elongate-triangular, costa arched posteriorly, 
apex obtuse, hind margin rather obliquoly rounded; fuscous, iiTO- 
rated with darker; a dark fuscous line from one-fourth of costa to 
one-third of inner margin, bent outwards in middlo, precodod by 
some whitish scales; a blackish dot in disc at two-fifths, and a 
transverso-linear blackish maik beyond middlo; a cloudy whitish 
line from' two-thirds of costa to throe-fifths of innor margin, 
tliiokest beneath, antoriorly suffusodly marginod with dark fuscous, 
moderately curvod outwards, below middle with an oblu&o sub- 
triangular projection inwards to below discai mark; a hind- 
marginal row of cloudy blackish-fuscous dots; oilia fuscous-whitish, 
with a fuscous line (imperfect). Hind wings fuscous; a dark 
fuscoustransverse discai mark at one-third; a cloudy whitish 
almost jBtraigkt line from throe-fifths of costa to anal angle, 
anteriorly suffusedly margined with dark fuscous, and posteriorly 
followed by a broader dark suffusion; an interrupted blackibli- 
fusoous hind-marginal lino; cilia as in foro wings. 

One specimen, in indifferent condition. 
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9. Omiodes liodyta , n. s. 

?, 17—20 mm. Differs from 0. monogona, especially by the 
different form of the second lino, which in fore wings is somewhat 
more curved on upper half, projection inwards beneath discal 
mark deeper and more rectangular, thonce slightly curved but 
nearly perpendicular to inner margin, whilst in 0. monogona it is 
rather strongly oblique ; in hind wings slightly sinuato inwards on 
lower half; cilia of fore wings whitish-fuscous. It is also a con¬ 
siderably smallor insect, and smoother-looking. Possibly the males 
may show movo pronounced differences. 

Two specimens. 

10. Omiodes loculis, Butl. 

Botys localis , Butl., Ent. Mo. Mag., xv., 271. 

3* ?. 17—28 mm. Antennal ciliations ono-third. Abdomen 
light fuscous, segmontal margins whitish. Boro wings light 
fuscous; a dark fuscous line from ono-fourtli of costa to one-third 
of inner margin, angulatod in middle, uppor hall indistinct, lower 
half woll-markod; a dork fuscous dot in disc at two-fifths, and a 
transverse-linoar mark beyond middlo; a dark fuscous partially 
indistinct line, followed by a band slightly paler than ground 
colour, from two-thirds of costa to three-fifths of inner margin, 
upper half unevenly but moderately strongly curved outwards, the 
paler band followod by a somewhat darker suffusion; an inter¬ 
rupted blackish hind-marginal line; cilia whitish-fuscous, with a 
dark fuscous line. Hind wings light fuscous ; an obscure darker 
transwse disoal mark at one-third; a cloudy darker fuscous lino 
from three-fifths of costa to inn or margin abovo anal angle, rather 
bent in middle, benoath this rather irregular; a dark fuscous hind- 
marginal line; cilia whitish, with a dark fuscous lino. 

Seven specimens. 


5. ZlNCKENU, Z. 

11. Zinehenia rminalis, I\ 

Ilymenia fasdalis, Or., Bull, Ent. Mo. Mag., xvii., 9. 

This species occurs now throughout the tropical and 
warmer temperato regions of the whole world, yet, in 
my experience, always in the immediate neighbourhood 
of civilisation, frequenting waste weedy ground in or 
near towns, especially on the coast. I think there can 
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be no doubt that its range is largely due to incidental 
introduction by man in company with subtropical weeds. 


6. Scopula, Schrk. 

1. Fore wings with ground oolour ochreous.. .. 2. 

„ „ ,, fuscous .. .. 3. 

2. Fore wings with white markings.12, euerema . 

„ without „ .19. deapecta. 

3. Fore wings with three transverse blotches ,. 13. wonlicolumt. 

„ without ,, „ .. .. 4. 

4. Fore wings with posterior half of costa spotted 

with whitish-ochreous and dark fuscous .. 5. 

Fore wings with posterior half of costa not spotted 

with whitish-oclireous and dark fuscous .. 7. 

5. Fore wings with two parallel ochreous-whitiah 

transverse lines about one-fourth ,. .. 9. 

Fore wings without two parallel ochreous-whitish 

transverse lines about one-fourth .. .. 10. ennychwiden. 

6. Fore wings with second line posteriorly margined 

with ochreous-whitish tliroughout .. .. 15. niymeem. 

Fore wings with second line posteriorly margined 

with ochreous-whitish oil costa only .. .. 14. vueaeea . 

7. Fore wings with second line posteriorly margined 

with whitish dots .17. stellata. 

Fore wings with second line not posteriorly mar¬ 
gined with whitish dots .18. aryoscelnt. 


12, Scopula cucrena , n. s. 

<?, 17 mm. Head light ochreous, orbits white. Palpi 2J, 
ochroous irrorated with fuscous, towards haso white. Automuu 
whitish, cumulated with dark fuscous, ciliatione two-thirds, Thorax 
whitish, anteriorly reddish-ochreous. (Abdomen broken,) Legs 
dark fuscous ringed with white (posterior pair broken). Foro 
wings rather elongate-triangular, costa posteriorly gontly arched, 
apex obtuse, liind margin obliquely rounded; reddish-achroous, 
brownish-tinged; costal edge dark fuscous; a Btrong white lino 
from one-third of costa to two-fifths of inner margin, posterior 
edge dilated in disc, preceded by a dark fuscous suffusion in disc; 
an irregular white line from three-fourths of costa towards anal 
angle, at three-fourths abruptly curved round to beneath middle of 
disc, thence acutely angulatcd and running to two-thirds of inner 
margin, abruptly dilated and fascia-like at upper extremity and on 
lower portion; space between these two lines on dorsal half 
suffused with white, with a few reddish-ochroous scales; a small 
rounded-triangular black-margined spot, reddiflh-ochrcous beneath, 
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white above, touching fii’Bt line; a similar-coloured roniform spot 
beyond middle, lower extremity touching angle of socond lino; 
space between these forming a quadrate white spot, touching costa 
above and white dorsal suffusion beneath; space betwoen roniform 
Bpot and upper half of second line wholly suffused with dark 
fuscous, except on costa whore is a white intermediate dot; socond 
line followed by a dark fuscous suffusion towards costa and another 
on inner margin; a hind-marginal row of cloudy dark fuscous 
spots; cilia fuscous, barred with pale ochreous, bars interrupted by 
a grey lino, costal cilia dork fuscous dotted with white. Hind 
wings ochroouR-whitish, towards hind margin suffused with pale 
ochreous; two grey dots longitudinally placod in disc about ono- 
third; a cloudy whitish antoriorly groy-margined line from two- 
tliirds of costa to two-thirds of inner margin, middlo third forming 
an irregular subquadrato projection outwards; a hind-marginal 
row of small dark fuscous spots; cilia whitish, obscurely barred 
with whitish-ochreous, with a light grey line. 

One specimen. 

13. Scopnla monticolanSj Bull. 

Locasira inonticolens (rect. monticolans ), Butl., Trans. 
Ent. Soc. Bond., 1882, 34. 

5, 21 mm. Palpi l}. Fore wings olongate-triangular, coRta 
posteriorly slightly arched, apex obtuse, hind margin rathor 
obliquely rounded; rather dark fuscous, somewhat mixed with 
reddish-ochreous, especially towards anal anglo; three irregular 
transverse prismatic whitish blotches; first oxtending from ono- 
fourth of costa to two-fifths of inner margin, much narrowod at 
lower extremity, anterior odge angulatod; socond in disc beforo 
middle, noarly touchiug costa and reaching two-thirds across 
wing, touching first in middle; third from two-tlurds of costa, 
reaching throe-fifths across wing, posterior odge margined by an 
irregular subdontato blackibh-fuscous line, indented beneath costa, 
where it is followed by somo white scales; cilia fuscous, with a 
darker lino. Hind wings fuscous, becoming darker towards hind 
margin; two darkor dots obliquely placod in disc at two-fifthB; 
cilia fuscous, torminal half whitish, obscurely barred with fuscous. 

Two. specimens. I havo corrected Bntlor’s namo, 
which involves a bad solecism. 
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14. Scoparia micacea , Butl. 

Aporodes micacea , Butl, Ann. Mag. Nat. Hist., 1881, 
826. 

^ $, 19—22 mm. Palpi 1J. Antennal ciliaiions one-half. 
Fore wings elongate-triangular, eosta posteriorly slightly arched, 
apes ohtuse, hind margin rather obliquely rounded; fuscous, 
slightly slaty-tinged; base suffused with dark fuscous; two nearly 
straight parallel ockroous-whitisk linos from about one-fifth of 
costa to one-fourth of inner margin, slightly Lent beneath costa, 
included space mixed with ockreous-whitish, fuscous, and roddish- 
ochreous, second followed by a moderately broad dark fuscous 
suffusion, forming an abrupt projection outwards in disc; a very 
small annular dark fuscous spot obscurely indicated on outer edge 
of this above middle; a moderatoly largo reniform spot outlined 
with dark fuscous, somowhat mixed with reddish-ochreous, upper 
half dilated and containing a dark fuscons dot sometimes suffused 
into posterior margin; space in front of this spot in tho malo 
paler; posterior half of costal edge ochreous-whitibk spotted with 
dark fuscous; a dark fuscous dentate line from three-fourths of 
costa to two-thirds of inner margin, moderatoly irregularly curvod 
outwards, with a much stronger indentation bolow middle, on costa 
followed by a triangular whitish suffusion ; some ockreous-whitibh 
scales before hind margin towards middle; cilia fuscous, with 
faint indications of slender ochreous-whitish bars. Hind wings 
fuscous, darker in female, becoming dark fuscous towards hind 
margin; two small darker spots obliquely placed in disc at two- 
fifths ; cilia fuscons, terminal half whitish barred with fuscous. 

Fourteen specimens. 

15. Scopana nigrescem , Butl. 

Mecyna nigresccns , Bull., Ann. Mag. Nat. Hist., 1881, 
828; Mdanomccyna nigrcscens , id., Ent, Mo. 
Mag., xu,, 179. 

$, 14—17 mm. Palpi two. Antennal ciliations one-half* 
Fore wings rather elongate-triangular, costa posteriorly slightly 
arched, apex obtuse, hind margin rather obliquely rounded; light 
fuscous, ochreous-tinged; two nearly straight parallel ochreous- 
whitish lines from before one-fourth of costa to one-fourth of inner 
margin, confluent in disc, second margined posteriorly by a 
blackish line, less marked towards costa, sometimes rather broadly 
suffused beneath; a subquadrate spot suffused with ochreous- 
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whitish in disc above middle, its lateral margins incurved and 
edged with blackish; a moderate renifomi spot adjoining this 
posteriorly, partially blackish-edgod and bisected horizontally by a 
dark fuscous suffusion, posteriorly margined by an oclircous- 
whitish crescentic suffusion; a blackish rather irregular lino, 
stronger and subdentate beneath, posteriorly edged with ochroous- 
whitish, from three-fourths of costa towards anal angle, bol<nv 
middle abruptly curved round to beneath renifomi spot, Ihonco 
rectangularly bent to inner margin at two-lhirds; sometimos the 
median space forms a distinct darkor band; postorior half of costal 
edge oclareous-whitish spotted with dark fuscous ; a more or Icsb 
indicated irregular cloudy ochreous-whitish submarginal lino, most 
distinct in middle; a hind-marginal series of small dark fuscouH 
spots; cilia oohreous-wliitish barred with palo fuscous, with a 
fuscous basal line. Hind wings fuscous, with a darkor tolerably 
defined hind-marginal band; two darker dots obliquely placed in 
disc before middle; cilia whitish, with a fuscous basal lino. 

Twenty specimens. 

16. Scopida, ennychioides , Butl. 

Mecyna ennychioides , Butl., Ann. Mag. Nat. Hist., 
1881, 828; Melanomecyna ennychioides f id., Ent. 
Mo. Mag., xix., 179. 

<? $ , 21—22 mm. Palpi throe. Antomml ciliations two-thirds 
Fore wings rather elongatc-tiiangular, costa posteriorly gonlly 
arched, apex obtuso, hind margin modoratoly bowed, obliquo; 
fuscous; costa, base, and lower half of median baud siiffusodly 
darker; a blackish-fuscous line from ono-fifth of costa to two-fifths 
of innor margin, rather bent outwards in niiddlo, shortly indented 
inwardB at ono-fourtli and three-fourths; a rounded-triangular 
darker spot, edgod with blackish-fuscous, in disc before ini (kilo, not 
touching first line; a similar-col cured miiform spot bfyond litiddio; 
spaoo round these ratlior paler than ground colour; a rather 
irregular blackisli-fuscous line, posteriorly obscurely edged with 
whitish-oohreous, from threo-fourths of costa towards anal angle, 
indented beneath costa, below middle abruptly bont inwards to 
beneath renifomi, thence again abruptly bont to innor margin at 
two-thirds, lower portion subdentate; posterior half of cohIoI odgo 
whitish-ochroous spotted with dark fuscous; a bind-marginal 
series of small triangular dark fuscous spots, soparalod with 
whitish-oehreous, and margined anteriorly by a lino obscure 
whitish-oohreous waved line; cilia fuscous, obscurely barred with 

TRANS. ENT. SOO. LOND. 1888.— PART H. (JUNE.) R 
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whitish-oohreous, with a dark hiscous lino noar base. Hind wings 
in male rather dark fuscom; in female whitish-fuscous, more 
whitish towards costa; two darker dots obliquely plaoed in disc 
beforo middle; a rather irregular curved darker line at two-thirds, 
followed by a paler line ; hind-marginal markings in female as in 
fore wings, in male obscured; cilia fuscous, on postorior half 
whitish. 

Three specimens. The differences in the colour of 
the hind wings are perhaps not sexual, but merely due 
to individual variation. 

17. Scopula steUata , Butl. 

Melanomecyna stellata ) Butl., Ent. Mo. Mag., xix., 179. 

$ ? , 17—19 mm. Palpi 21. Antennal ciliations three-fourths. 
Fore wings rather elongate-triangular, costa posteriorly moderately 
arched, apex obtuse, hind margin bowed, oblique ; fuscous; costa 
suffiisedly*dark fuscous ; a rather irregular daik fuscous lino horn 
one-fourth of costa to one-tbird of inner margin, somowhat bent 
outwards in middle; a very small roundish dork fuscous spot in 
disc before middle ; a dark fttsoous renifomi spot beyond rniddlo; 
space between these slightly paler than ground colour; a cloudy 
dark fuscous line, margined posteriorly with indistinct whitish dots, 
from three-fourths of costa towards anal angle, modorately curved, 
beneath middle obtusely bent inwards to bolow reniform, theneo 
tolerably rectangularly bent to inner margin at two-thirds; a hind-^ 
marginal series of small dark fuscous spots, soparated by whitish 
dots, sometimes obsolete; cilia fuscous, terminal half very obscurely 
barred with whitish. Hind wings fuscous; two indistinct darker 
dots obliquely placed beforo middle; cilia Iuscouh, terminal half 
fuscous-whitish. 

Four specimens. Tho specimens standing as Scuta- 
merit tristis, Butl., in the British Museum appoar to be 
identical with this species, but arc too worn to be 
certainly recognised. 

18. Scopula argoscelis , n. s. 

$ $ , 22—25 mm. Head, palpi, antenmr, thorax, and abdomen 
fuscous; palpi white at base beneath; antennal cihations two- 
thirds. Legs white, anterior tibise dark fuscous above, posterior 
pair fuscous beneath. Foie wings rather elongato-triangular, costa 
posteriorly gently arched, apex obtuse, hind margin bowod, obliquo; 
fuscous, tinged with reddish-oohreous towards inner margin noar 
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base; an irregular cloudy dark fuscous line from one-fourth of 
costa to two-fifths of inner margin, rather bent in middle; a vory 
small darker spot in disc before middle, sometimes obsolete; an 
obscure darker fuscous reniform spot boyond middle; a cloudy 
waved dark fuscous line from three-fourths of costa towards anal 
angle, moderately curved, beneath middle obtusely bent inwards 
to below reniform, thenco rectangularly bent to innor maigin at 
two-thirds ; a hind-marginal scries of obscure dark fuscous dots ; 
cilia pale fuscous, with a darker line, tips more whitish (imperfoct). 
Hind wings fuscous; two obscuro darker dots obliquely placed in 
disc before middlo; a hind-marginal series of dark fuscous dots or 
cloudy interrupted line; cilia whitish, with a fuscous line. 

Three specimens. 

19. Scopida despecta , Bull. 

Rliodaria dcspecta, Bufcl., Ent. Mo. Mag., xiv., 40 ; 
Scopula exifjua, ib., xvii., 9. 

$ ? , 17—18 mm. Palpi three. Antonnol oiliations one-half. 
Fore wings rather elongate-triangular, costa posteriorly gently 
arched, apex obtuse, hind margin obliquely rounded; ochreous, 
sometimes slightly brownish or reddisli-tin ged; costa sufiusodly 
darker anteriorly; an indistinct Blightly curved fuscous lino from 
one-fifth of costa to two-fifths of inner margin; a small roundish 
spot faintly outlined with fuscous in disc before middlo ; a reniform 
spot more distinctly outlined with fuscous beyond middle; a rntlior 
irregular' fuscous line from three-fourths of costa towards anal 
angle, somewhat curved, Blightly indonfcod bonoath costa, below 
middlo abruptly bont inwards to beneath reniform spot, thonco 
tolerably roctangulariy bent to two-thirds of innor margin; a hind- 
marginal row of blackish dots, somotimos nearly obsulcto; cilia 
whitish, with a groy lino. Hind wings whitish fuscous, moro or 
less suffusod with darko r fuscous-grey towards apox; two darker 
fuscous dots obliquely placed in disc before middlo; a hind- 
marginal series of dark fuscous dots, sometimes pnle-morgiuod; 
cilia whitish, with a faint ochreous-grey basal lino. 

Twenty-loin* specimens. Larva described by Mr. 
Blackburn, Ent. Mo. Mag., xix., 56. 

7* Protooolletis, n. g. 

Forehead rounded, slightly prominont. Ocelli present. Tongue 
well-developed. Antenna three-fourths, in male filii'omi, mode¬ 
rately ciliated (two-thirds), rough-scaled on back. Labial palpi 

ft 2 
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very long, straight, porrectod, clothed with donso rough scalos 
diminishing to apex, terminal joint moderate, partially coucoaletl. 
Maxillary palpi moderate, terminally dilated with scalos. Abdomon 
in male with moderate anal tuft, valves exseitod. Posterior tibia) 
with outer middle-spur one-lialf, outer end-spur three-fourths of 
innor. Fore wings with voms 8 and 0 stalked, 10 anastomosing 
shortly with 9 near base, 11 moderate, oblique. Hind wings as 
broad as fore wings; veins 4 and 5 short-stalked, 7 out of 6 noar 
origin, anastomosing with 8 to near middle. 

Allied to Scapula, but with all spurs of tibia) developed; 
it differs from all genera of this group, and indeed 
perhaps all Pyrales, in the ncuration of the fore wings, 
in which vein 10 anastomoses with 0, as it usually doos 
in the Noctuina . 

*20. Protncolktis constricta, Butl. 

Scajmla constricts , Bull., Trans. Ent. Soc. Lond., 
1882, 40. 

g $ , 20—22 mm. Palpi Jivo. Fore wings elongate-triangular, 
costa gently arched, faintly sinuate, apox tolerably roetangular, 
hind margin bow r od, oblique; rufous; a dark fuscous dot beneath 
costa at one-fourth; a small roundish spot outlined with darker in 
disc bofore middlo; a nearly straight dark fuscous lino from 
anterior edge of this to tw*o-JH'lhs of inner margin, preoodod by a 
more or less marked whitisli-ochroous suffusion; a renifonn spot 
outlined with dark fuscous beyond middle; an indistinct \mvod 
dark fuscous line from three-fourths of costa towards anal angle, 
indented beneath costa, below middlo curved inwards to bouoath 
renifonn spot, thence tolerably rectangularly Lent to two-thirds of 
inner margin, lower portion posteriorly suJTuhodly margined with 
whitish ochrcous, sometimes margined with small whitish-ochroous 
lunulcs throughout; a snbtornnnal series oi faint pale marks; 
a hind-marginal series of black dots, connected by a faint puJu 
line; cilia rufous, with a dark grey basal line. Hind wings light 
fuscous, suffused with ochreous-whitish towards costa, becoming 
rathor dark or posteriorly; two rather largo dark fuscous dots 
obliquely placed in disc before middle; an oksouro Avaved curved 
ochreous-wliitish line, preeedod by a darker lino, about throo- 
fourths, parallel to hind margin ; a hind-marginal scries of black 
dots margined and connected with ocliroous-whitish; cilia reddish- 
whitish, basal third dark grej barred with ochroous-whitiBh. 

Three specimens. 



Pyralidina of flic Hawaiian Island*. 


225 


8. Mecyna, On. 

Hind wings with dark fuscous hind-marginal boidov .. 22. riresmvt. 
„ without „ „ » •• 21. aurora. 


21. Mecyna aurora, Butl 

Anemosa aurora, Butl., Ann. Mag. Nat. Hist., 1881, 
827. 

<3\17mm. Palpi throe. Antennal ciliaiinns one-third. Middle 
tibice ranch dilated, with pencil of white ham in groove. Boro 
wings rather elongate-triangular, costa slightly arched, npox 
obtuse, hind margin obliquely rounded; ochmius-reddish, slightly 
purplish-shining, towards base and costa deeper and iuolo purple- 
reddish ; a faint darker outwards-exmed line from three-fourths of 
costa to two-thirds of inner margin, sinuate beneath costa, holow 
middlo rectangularly iudouled imvauls; cilia ochreons-yellowish, 
tips paler. Hind wings ochvoous-ycllowisli: an obscure hind- 
marginal band reddisli-tinged; two faint grey dots obliquely placed 
in disc before middle; cilia ochreoiw-whifcisli, towards base moro 
oekreous and reddish-lingcd. 

Two specimens. 

22. Mecyna rireseens, Bull. 

Mecyna rirescens , Butl., Ann. Mag. Nat. Hist., 1881, 
829. 

<^?,2G—33 mm. Palpi 3h Antennal ciliations one. Middlo 
tibhe of malo moderate, grooved, without hair-pencil. Foro wings 
elongate-triangular, costa posteriorly gently arched, apex obtuse, 
hind margin somewhat bowed, rather oblique; variable, brownish- 
oohreous, mldish-oeln’oouH, or pale greyish-ochroouH mixed with 
reddish-fuscous, somotimoR finely nprinkled wifli black; a noarly 
straight cloudy darker lino, sometimes preceded by a palo lino, 
from one-fifth of costa to before middle of inner margin; a small 
round cloudy darker spot in disc before middle, and a Homowhat 
largor subquadrato or transverse spot beyond middlo; obliquely 
beneath and beyond this is a cloudy roundish similar spot, some¬ 
times larger and conspicuously blackish, always porceptiblo; a 
strongly curved cloudy darker lino, sometimes followed by a pale 
line, gonorally marked with a Berk s of black dots, from before 
three-fourths of costa to throo-fillhs of inner margin, indented 
beneath costa, below middle with a rectangular indentation 
inwards touching third diacal spot; cilia greyish-oohroous or 
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reddi&h-ochreous, tips paler, somoiimes with an obscrire darker 
line. Hind wings oclireous-yellowish, almost or quite wholly 
suffused with pale fuscous; generally a small suffused dark fuscous 
spot in middle of disc, and sometimes another smaller and fainter 
obliquely above and before it; a moderato cloudy dark fuscous 
hind-marginal band, slightly dilated at apes and above anal angle, 
suddenly ceasing beforo reaching anal angle; cilia yellow-ochreous, 
tips paler. 

Fourteen specimens. Probably nearest AT. deprivalis , 
from Ceylon and New Zealand, 

9. Orthomeoyna, Butl . 

Forehead rounded, vortical. Ocelli present. Tongue well- 
developed. Antennas three-fourths, in male filiform, shortly 
ciliated (one-third), rough-scaled on back. Labial palpi moderately 
long, porrected, second joint with dense rough projecting sculeR 
beneath, longer and almost tufted towards apex, terminal joint 
concealed. Maxillary palpi moderate, terminally dilated with 
scales, truncate. Abdomen in male with moderatoly large anal 
tuft, valves exserted. Posterior tibi© with all spurs moderately 
long, nearly equal. Fore wings with veins 8 and 9 stalked, 11 
moderately oblique. Hind wings as broad as fore wings; veins 4 
and 5 stalked, 7 rising separate from G, connected with 8 at a point 
only near origin, lowor median with well-defined pectination; in 
male with vein 8 absent, on upper surface with a longitudinal hairy 
grooved fold from base beneath lower median abovo vein 1 a to 
hind margin. 

A special endemic development, most alliod to Mecyna. 


1. Fore wings ochreous-brown. ,, 28. alhicaudata. 

„ greyish . 2. 

2, Fore wings with linos tolerably distinct, blackish ,, 21. e,riym. 

„ „ imperceptible.25. ttphanapis, 


23. Orthomecyna alhicaudata , Butl. 

Orthomccyna alhicaudata , Butl., Ent. Mo. Mag., xix,, 

178. 

<? 18—28 mm. Abdomen brownish-ochreous, in male 

becom i ng ochreous-wliite posteriorly. Fore wings elongate- 
triangular, costa al m ost straight, apex obtuse, hind margin rather 
obliquely rounded; ochreous, irrorated with ochreous-brown; two 
hardly traceable darker lineB, first from two-fifths of costa to 
middle of inner margin, almost straight, second from throe-fifths 
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of costa to three-fifths of inner margin, upper lialf forming a 
strong curve outwards; a small obscure darker spot in diRC beyond 
middle between these, in female more distinct; in one specimen 
(female) a whitish-ochreous suffusion on dorsal half beyond middlo, 
preceded and followed by cloudy rather dark fuscous suffusions; a 
submarginal series of indistinct darker spots; cilia brownish, with 
an obscure darker line. Hind wings blackish-fuscous; two ill- 
defined ockreous-yellow gradually dilated stroaks from base to 
near hind margin, one above, other below middle, more or less 
strongly expanded iu disc; cilia ochreous-yellow, tips paler, with 
an indistinct incomplete grey line. 

Four specimens. 

24. Orthomecyna exigua , Bull. 

Mecynu exigna , Butl., Ent. Mo. Mag., xv., 271; Ann. 
‘Mag. Nat. Hist., 1881, 329 ; Orthomecyna exigua, 
var. cupreipennis , id., Ent. Mo. Mag., xix., 179. 

$ , 14—23 mm. Abdomen groyish-ochreous, yellowish-tinged. 
Fore wings elongate-triangular, costa hardly arched, apex obtuse, 
hind margin rather obliquoly rounded; pale greyish-oohroous, 
irrorated with dark grey; an angulated blackish line noar base, 
sometimes obsolete; an irregular blackish line from one-fourth of 
costa to about middle of inner margin, more or less indented out¬ 
wards above middle, sometimos preceded by a pale or whitish line; 
an angulated blaok mark in disc beyond middle, angle directed 
towards base; a slender waved blackish line, followed by a pale 
line, from two-thirds of costa to two-thirds of inner margin, upper 
two-thirds moderately curved outwards; a moro or less distinct 
cloudy pale subterminal line, followod by a sorios of darker spots J 
a hind-marginal sorios of triangular dark grey spots; cilia palo 
greyish-oohroous, with a cloudy dark grey basal lino. Hind wings 
dark grey; two moro or loss distinct very ill-dofined oohroous- 
yellowish longitudinal suffusions above and below middle, extending 
from near base to about three-fourths; cilia oohroons-yollowish, 
tips paler, with a cloudy grey basal line. 

Sixteen specimens. 

25. Orthomecyna aphanopis , n. s. 

$ 15—18 mm. Abdomon yollow-ochreous. Fore wings 

elongate-triangular, costa nearly straight, apox obtuse, hind margin 
rather obliquely rounded; whitish-grey, somowhat mixed with 
pale greyish-oohroous and darker grey; lines hardly pereoptible; 
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an indistinct grey angulated mark in disc boyond middle ; a sub- 
marginal series of indistinct darker spots; a dark grey bind- 
marginal line; cilia light grey, with a darker lino. Hind wings 
pale yellowish-ochreous or greyisli-oohreous, generally suffused 
with grey towards hind margin and longitudinally in disc ; a dark 
grey hind-inarginal line ; cilia ochreous-grey-whitish, towards base 
sometimes suffused with grey, or with a darker line. 

Three specimens. 

10. Mestolobes, Butl 

Forehead rounded, obliquo. Ocelli present. Tongue well- 
developed. Antenme three-fourths, in male filiform, moderately 
ciliated (one-half), rough-scaled on back, basal joint stout. Labial 
palpi moderate, tolerably porrected, second joint with dense 
broadly projecting scales beneath, terminal joint rather short, pro¬ 
jecting or concealed. Maxillary palpi moderate, terminally dilated 
with scales, truncate. Abdomen in male with moderafcoly large 
anal tuft, sometimes with lateral tufts near apex, valves exserted. 
Middle and posterior tibire in male sometimes with tufts; posterior 
tibiee with outer spins two-thirds to four-fifths of inner. Fore 
wings with veins 8 and 9 stalkod, 11 moderately oblique. Hind 
wings as broad as fore wings; vein 3 absent, 4 and 6 stalkod, 7 
out of 6 near origin, anastomosing with 8 to near one-third; in 
male with a narrow lobe from base of inner margin, donsely 
clothed with rough hairs or with an apical tuft of hairs, and 
generally with a pencil of bans along costa from base. 

Certainly a further development of Orthcmccyna. The 
various singular tufts and hair-pencils of this genus are 
specific characters only, not genoric. 

1, Hind wings partially white or whitish .. .. 20. abnormis. 

» not „ „ .... 2. 

2. Hind wings ochreous-yellow except apex .. .. 27. smiochreu. 

u „ only on costa in male 28. minuscvla . 

26. Mestolobes abnormis, Butl. 

Metasia abnormis , Butl., Trans. Ent. Soc. Lond., 
1882, 85 ( 2 ); Mestolobes ib., 87 (cf). 

^ 14—15 mm, Abdomen dark grey, in male ochreoufl- 

whitish towards base and apex. Legs white, anterior and middle 
pah partially handed with blackish, posterior tibiae in malo with 
brush of black scales above on terminal half. For© wings oblong, 
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posteriorly somewhat dilated, costa anteriorly slightly arched, apex 
obtuse, hind margin obliquely rounded; pale fuscous, irrogularly 
mixed with whitish-ochreous, yellowish, and blackish; an irregular 
obscure whitish lmo from ono-tliird of costa to two-fifths of inner 
margin, rather angulated in middle; a similar more strongly 
angulated line from four-fifths of costa to inner margin before 
anal angle; a small irregular suffusod dark fuscous spot in disc 
beyond middle; cilia mixed with ochreous-whitish and dark 
fuscous (imperfect). Hind wings in male white, faintly oohroous- 
tinged, with a blackish blotch occupying apical third; in female 
dark fuscous, with a whitish suffusion towards middlo of disc and 
base of costa; costa in male with longitudinal poncil of yellowish 
hairs in groove; inner-marginal lobo in malo strong, hollowed, 
terminating in two tufts of black scalos; cilia whito, with a 
blackish line, in male round apex only. 

Six specimens. There is not the loast doubt as to the 
specific identity of the sexos, referred by Builor to 
separate families. 

27. Mestolohes semiochrea, Butl. 

Mestolohes semiochrea, Butl, Trans. Ent. Soc. Lond,, 
1882, 89. 

$, 18 mm. Abdomen whitish-oclireous. Legs whitish-oehroouH, 
anterior pair bauded with dark fuscous, posterior tibico with an 
obliquely erect tuft of coarse black scales from abovo near baso. 
Fore wings oblong, posteriorly somewhat dilated, costa antoiiorly 
slightly archod, apex obtuse, hind margin obliquely rounded; 
whifcisli-ochroous, sprinkled with fusoouB, suffusod with ochroous- 
fuscous oxoopt on basal third and a small costal blotch before 
second line; linos obscuro, whitish-ochrooiiH, tokor-marginod, 
first from two-fifths of costa to middlo of innor margin, almost 
straight, anterior odgo marked with blackish, socond from four- 
fifths of costa to inner margin bolbro anal angle, uppor two-thirds 
moderately curved outwards; cilia whitish-ooliroous mixed with 
fuscous, with a cloudy darker fuscous line (imporfeot). Hind 
wings ochreons-yellow; a narrow dark fuscous struak along upper 
half of hind margin; costa without hair-poucil; inner-marginal 
lobe short, hairy; cilia pale yollowish, on uppor half of hind 
margin with a basal grey lino. 

Two specimens. 
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28. Mestolobes minuseula , Butl. 

Boreophila mnnscda , Butl., Ann. Mag. Nat. Hist., 
1881, 826; Mestolobes simceihina , id., Trans. Ent. 
Soe. Bond., 1882, 88. 

$ £, 10—14 mm. Abdomen dark fuscous, towards base in male 
ochreoits-yellowish. Legs wliitish-ochreous, anterior and middle 
pair banded with dark fuscous, posterior tibia without tuft. Fore 
wings oblong-triangular, costa hardly arched, apex obtuse, hind 
margin obliquely rounded; fuscous, mixed with dark fusoous; 
lines obscure or tolerably distinct, fuscous-whitish, obscurely 
darker-margined; first from one-third of costa to two-fifths of 
inner margin, often distinctly double, somewhat angulatod in 
middle; second from three-fourths of costa to three-fourths of 
inner margin, unevenly curved outwards; immediately beyond 
first line ground colour somewhat ochreous-tinged; an ochreous- 
tinged dark-margined reniform spot in disc boyond middle; an 
interrupted dark fuscous hind-marginal line ; cilia pale greyish- 
ochreous, with a dark fuscous line near base and cloudy fuscous 
posterior line. Hind wings rather dark fuscous, darker in fomale, 
especially towards hind margin; in mole with an ochroous- 
yellowish patch along basal two-thirds of costa, including a longi¬ 
tudinal pencil of yellowish hail’s in a shallow groove; inner- 
marginal lobe in male clothed with dense light oohreous-yeUowish 
hairs; cilia grey-whitish, with a dark grey line. 

Sixteen specimens. 

11. Eubyobeon, Ld . 

29. Eurycreon Utorea , Butl. 

Scopula Utorea , Butl., Ent. Mo. Mag., six., 178. 

S', 16 mm. Frontal projection obtuse, rounded. Palpi 3J. 
Antennal dilations one. Fore wings olongato-triangular, costa 
posteriorly gently arched, apex obtuse, hind margin obliquely 
rounded; whitish-ochreous, sprinkled with browuish-ochreous; 
lines barely indicated by a few scattered blackish scales, but not 
traceable; cilia wliitisb-ochreous. Hind wdngs ochreous-whitish, 
somewhat sprinkled with ochreous-brownisli; a very indistinct 
line indicated by dark fuscous scales at three-fourths parallel to 
hind margin; sometimes a series of obscure fusoous hind-marginal 
dots; cilia ochreous-whitish. 

Three specimens. One of the specimens in the 
British Museum appears to have fine hut distinct first 
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and second lines of the usual form. The long palpi are 
a good specific point. 


SCOPAEIADJE. 

Hind wings with some long hairs in disc within cell ., 13. XiraoscoPA. 

„ without „ „ „ .. 12. Scopahia. 

12. SCOPAKIA, IIw . 

Fore wings with orbicular and renifoim indicated by 

black marks .31. friifida. 

Fore wings with orbicular and reniform not black .. 30. macrophane ■?. 

80. Scoparict maerophanes , n. s. 

? , 17 mm. Head, palpi, and thorax white mixed with fuscous; 
palpi three, with an oblique dark fuscous median band, base 
wholly white. Antennas grey. Abdomen light fuscous. Logs 
dark grey, banded with white. Fore wings olongato, narrow, 
posteriorly gradually dilated, costa posteriorly slightly arched, apex 
obtuse, hind margin nearly straight, obliquo, rounded beneath; 
fuscous-grey, densoly mixed with white, with soaitered darkfusoouB 
scales ; an indistinct oblique transverse darkor line near haso; first 
line cloudy, white, followed by a cloudy darker grey suffusion, 
moderately oblique, shghtly curved, shortly abruptly indentod in 
middle; orbicular indicated by a cloudy slightly darker detacliod 
suffusion; claviforcn obsolete; reniform cloudy, 8-sliaped, darker 
grey, preceded by a white suffusion; second lino slender, white, 
indistinct, modoraioly curved, modoratoly iudontod henoath costa 
and sinuate above inner margin; hind-marginal area beyond this 
darker grey; snbtemiinal line cloudy, wliitiBli, touching second in 
middle; a hind-marginal row of cloudy whitish dots; cilia 
whitish, with a dark groy line near base, and cloudy groy post- 
median line, Hiud wings IJ; palo whilish-groy, thinly Hcalod; 
apex narrowly suffused with darker grey; a cloudy dark groy 
liind-marginal lino; cilia grey-whitish, with a dark grey lino. 

One specimen. S . angnstea, {coantata), erroneously 
recorded by Butler, was identified either from this or the 
following species. 

81. Scopariafrigida, Butl. 

Scoparia frigida, Bull., Ann. Mag. Nat. Ilist., 1881, 
881; S. numtana, id., Trans. Ent. Soc. Lond., 
1882, 41. 

?, 17—19 mm. Head white. Palpi three, dark fuscous, 
mixed with white above, base white, apex of maxillary palpi white. 
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Antennse grey, ciliationB in male two-thirds. Thorax fuRcous, 
mixed with white. Abdomen pale groyish-ochrcoun. Legs dark 
grey, banded with white. Foro wings olongate, narrow, posteriorly 
gradually dilated, costa hardly arched, apex obtuse, hind margin 
nearly straight, oblique, rounded beneath; fuscous or ochreous- 
fuscous, irregularly mixed with white; some scattered blaok scales 
tending to accumulate on voius, and especially along submodian 
fold; first line cloudy, whitish, followed by some blaok scales, 
very oblique, slightly curved, slightly indented in middle; orbicular 
represented by a detached short sinuate longitudinal blackish mark, 
sometimes obscure ; elavifonn obsolete; remform formed by two 
white dots, separated by an obscure X-shaped blackish mark; 
second lino slender, whitish, abruptly curved in middle, acutely 
indented beneath costa, rather strongly sinuate above inner mar¬ 
gin; subtermmal cloudy, whitish, almost straight, touching second 
line in middle; a white hind-marginal line, preceded by a serioB of 
cloudy black dots, extreme kind-marginal edge blackish; cilia 
white, base ochreous-tinged, with a blackish somewhat interrupted 
line near base, and a grey post-median line. Hind wings 1]; pale 
whitish-fuscous, in male paler, rather darker towards apex; a 
cloudy fuscous hind-marginal line; cilia white, with a fuscous line. 

Eour specimens. Packard has described a species 
under the name of Scoparia fricjidella , but it is probably 
a variety of S. centitnella ; otherwise Butler’s first name 
would lapse. 

18. Xerosoopa, Meyr . 

1. Fore wingB with ground colour white or ochreous- 


white . 2. 

Fore wings with ground colour fuscous or grey .. 5. 

2. Beniform connected with orbicular. 8. 

„ separate from orbicular. 4. 

8. Thorax black, with two white lines.88. yachybema. 

„ white, shoulders black .40. formorn. 

4. Fore wings with basal area wholly blaok .. .. 80. nickohwa, 

„ „ a narrow black subbasal fascia ». 41. jucwida. 

6. Fore wings with all veins lined with white .. .. 82. vemm , 

„ „ „ not lined with white .. 0. 

6. Head wholly oclireous-wliitkh .37. hawaienm, 

„ more or less fuscous. 7. 

7. Hind wings fuscous.84. ombrodes. 

„ pale whitish-fusoous.. 8. 

8. Claviform defined . .. .. 0, 

„ absent .36. demodes . 

9. Fore wings with blackish spot near base in middle 80, indium, 

„ without „ „ „ 33, ?nelanoyh. 
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32. Xeroscopa venosa, Butl. 

Scoparia venosa, Butl., Ann, Mag. Nat. Hist., 1881,832. 

17—19 mm. Hoad white, slightly mixed with fuscous. 
Palpi three, rather dark fuscous, upper edge and base bonoath 
white. Antenme grey, ciliations throe-fourths. Thorax fuscous, 
sprinkled with white. Abdomen light greyish-ochreous. Legs 
white, sprinkled with dark fuscous, base of joints dark fuscous, 
anterior pair dark fuscous ringod with white. Fore wings elon¬ 
gate, narrow, gradually dilated, costa hardly arched, apex obtuse, 
hind margin oblique, nearly straight, rounded beneath; fuscous, 
irrorated with dark fuscous ; all veins more or less distinctly lined 
with white; first line indistinctly indicated, hardly darker fuscous; 
orbicular and claviform nearly obsolete, indicated by two or throe 
dark fuscous scales; reuiform indicated by a small bent longi¬ 
tudinal dark fuscous mark; second line faintly traceable; a sub- 
marginal line of small cloudy dark fuscous Ruboonfluent dots; 
cilia white, with a dark fuscous lino near baso, and grey post¬ 
median line. Hind wings 1|; very pale whitish-fuscous, apex 
hardly darker; a cloudy fuscous hind-marginal line; oilia whitish, 
with a fuscous line. 

Three specimens. 

83. Xeroscopa melanopis , n. s. 

2 , 16 mm. Hoad and thorax fuscous-grey, sprinkled with 
whitish. Palpi 2], rather dark fuscous, upper odge and base 
beneath white. Antonnae grey. Abdomon whitish-fuscous. Legs 
dark fuscous, banded with white, middle and posterior tibitr 
suffused with white. Foro -wings very elongate-triangular, costa 
posteriorly slightly arched, apex obtuse, him l margin slightly 
rounded, obliquo; fuscous-grey, irrorated with wltito; first lino 
sleudor, indistinct, whitish, posteriorly margined by an ochroous- 
brown suffusion irrorated with black, slightly curved; orbicular 
obsolete; claviform conspicuous, elongate, black, touching first 
line; reuiform indicated by a small brown suffusion, extended to 
touch costa; soooud line very slender, indistinct, whitish; sub- 
terminal slender, cloudy, whitish, touching second lino; a slendor 
waved whitish hind-marginal lino, preceded in middle by a rather 
darker suffusion; cilia whitish, with a dark grey hue near baso, 
Hind wings 1J; pale whitish-fuscous, hind margin obscurely 
darker; oilia whitish, with a fuscous line. 

One specimen. The conspicuous claviform spot is 
the most marked characteristic. 
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84. Xeroscopa ombrodes , n. s. 

5,15—16 mm. Head and thorax rather dark fuscous, with a 
few ochreous-whitish scales. Palpi 21, dark fuscous, base ockroous- 
wliitish. Antonn® dark fuscous. Abdomen dark grey, sogmental 
margins grey-whitish. Legs dark grey, ringod with whitish. 
Fore wings very elongate-triangular, costa posteriorly gently 
arched, apex obtuse, hind margin rather obliquely rounded; rather 
light fuscous; an irregular suffused dark fuscous fascia noar base; 
first line ochreous-whitish, slightly curved, preceded by a more 
obscure similar line, confluent in middle, and followed by a dark 
fuscous suffusion; space between first and second lines mixed with 
ochreous-whitish on costal third, rest sprinkled with dark fuscous ; 
orbicular dot-like, dark fuscous, ill-defined beneath; claviform 
indicated by some undefined dark fuscous scales; roniform vory 
ill-defined, small, dark fuscous, sometimes connected with orbicular 
by a suffusod streak; second lino ochreous-whitish, obsolete except 
towards inner margin; subterminal obsolete; a few dark fuscous 
scales towards hind margin; an irregular whitish hind-marginal 
line; cilia light fuscous, mixed and obscurely barred with white, 
with a dark fuscous line. Hind wings 1-J; fuscous, somewhat 
lighter towards base; cilia whitish-fuscous, -with a fuscous line. 

Two specimens, not in good condition. 

85. Xeroscojm demodcs, n. s. 

$, 17 mm. Head, palpi, and thorax whitish, mixed with 
ochreous-fuscoiis; palpi three, towards base white, with an oblique 
dark fuscous median band. Antennee gi’ey-whitish. Abdomen 
whitish-ochreous. Legs dork fuscous, ringed with whitish. Foro 
wings elongate-triangular, costa posteriorly slightly arched, apex 
obtuse, hind margin nearly straight, obliquo, rounded bonoatli; 
light fuscous, irregularly mixed with white, and with a fow dark 
fuscous scales, in disc mixed with yellowish-ochroous; a narrow 
cloudy oblique irregular dark fuscous basal fascia; a small ill- 
defined reddish-ockreous spot on postorior odge of this in midcllo ; 
first lino indistinct, whitish, somewhat curved, indented in middle, 
posteriorly margined by a blackish suffusion merging into ochreous- 
brown; orbicular represented by a few indefinite dark fuscous 
Beales; claviform absent; renifomi 8-shaped, suffusedly blackish- 
marginod except above and beneath, ochreous-brown, lower half 
containing a white dot; second line whitish, preceded by a few 
dark fuscous scales, gently curved, sinuations bolow costa and 
above inner margin slight; subtenninol cloudy, whitish, touching 
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second line in middle; somo dark fuscous scales towards hind 
margin, tending to form very indistinct spots, dilated in middle; 
cilia ochreous-grey-whitish, basal half faintly haired with pale 
fuscous. Hind wings 1£; pale wkitish-fusoous, apex hardly 
darker ; cilia fuscous-whitish, with a pale fuscouB line. 

One specimen. 

3G. Xeroscopa ischnias , n. s. 

3*, 18 mm. Head and thorax fuscous mixed with dark fuscous. 
Palpi two, dark fuscous, white towards base beneath, apox of 
maxillary palpi white. Antennae grey, uniformly pubescent- 
ciliated over whole surfaco (four-fifths). Abdomen light fuseouH. 
Legs dark fuscous, ringed with white. Fore wings olongate, 
narrow, gradually dilated, costa hardly arched, apex obtuse, hind 
margin nearly straight, oblique, loundod benoath; fuscous, irregu¬ 
larly mixed with whito; baso narrowly mixed with blackish; a 
small irregular blackish spot near base in middlo, preceded by a 
white dot; first line cloudy, whitish, slightly indonted in middle, 
posteriorly obscuroly margined with dork fuscous; orbicular 
roundish, outlined with dark fuscous, very obscure, dotached; 
claviform elongate-dot-like, dark fuscous, separated from first lino 
by a whitish dot; reniform indicated by a very obscure dark 
fuscous X-shaped mark; a cloudy whitish suffusion preceding 
second line; second hue whitish, obscurely margined with dark 
fuscous; hind-marginal area suffused with dark fuscous; sub¬ 
terminal cloudy, whitish, touching second line in middlo ; a waved 
white hind-marginal line; cilia light grey, sharply barred with 
white, with an interrupted dark fuscous lino. Hind wings lg; 
very palo whitish-fuscous, towards apex slightly darker, with a 
faint pale post-modian line ; cilia whitish, with a fuscous line. 

One specimen, Tlio peculiar pubebconoc of tbo 
aniennse is a noticeable character. 

87. Xeroscopa lutwaiensisj Bull. 

Scoparia hawaiensis } JButl., Ann. Mag. Nat. Hist., 
1881, 330. 

cf 5, 14—21 mm. Head oehroous-whitish. Palpi 2,], dark 
fuscous, towards apex and base oclireous-whitisli. Antenna grey, 
ciliations in rnalo two-tliiids. Thorax oclireous-whitisli, sprinkled 
with dark fuscous on sides. Abdomen ocluGoua-grcy-whitish. 
Legs blackish, banded with white. Fore wings very elongate- 
triangular, costa hardly arched, apex obtuse, hind margin nearly 
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straight, rather oblique, rounded beneath; fuscous, densely mixed 
with white, and with a few black scales ; an ill-dofined cloudy dark 
fuscous oblique fascia near base; first line very obscure, whitish, 
rather indented in middle, posteriorly margined by a moderately 
broad irregular dark fuscous fascia, in which claviform iB indicated 
by an obscure blackish mark; orbicular dot-like, dark fuscous, 
touching preceding fascia; remform 8-shaped, suffusedly blackisk- 
margmed, open above and beneath, above connected with costa by 
a dark fuscous spot; second line very obscurely whitish, margined 
anteriorly with dark fuscous on costa and inner margin; hind- 
marginal area dark fuscous; subterminal very obseme, fuscous- 
whitish, touching second lino in middle, above this shortly inter¬ 
rupted ; a series of obscure blackish marks on hind margin ; cilia 
whitish, with faintly indicated darker bars, and an interrupted 
grey line. Hind wings ; fuscous-whitish, apex and upper half 
of hind margin slightly darker; a faint pale post-median line; 
cilia whitish, with a grey line, in inalo partially obsolete. 

Three specimens. 

88. Xeroscopa pctchjsema, n. 8. 

$, 18 mm. Head white. Palpi three, black, apox and base 
white. Antenna grey. Thorax black, slightly irrorated with 
white, with a white longitudinal streak on each side of back 
meeting behind. Abdomon pale grey. Legs black, ringed with 
white, posterior tibise white. Pore wings elongato, narrow, 
gradually dilated, costa hardly arched, apex obtuse, hind margin 
nearly straight, oblique, rounded beneath; ochreous-whito, coarsoly 
irrorated with black except in disc; first line thick, straight, 
oohroous-white, well-dofinocl, strongly margined with black on 
both sides; orbicular and claviform confluent to form a largo 
round black spot, touching black margin of first line; rerdfonn fmb- 
ovate, black, resting on costa above and second lino beneath, 
connected with orbicular in rniddlo, containing a white dot near 
lower extremity; second lino ochrcons-white, anteriorly strongly 
margined with black except shortly bolow roniform; hind-marginal 
area black; subtonninal represented by an ochreous-white stroak 
from middle of second line almost to hind margin above anal 
angle, and a short inuardly-oblique ochrcons-wliito mark from 
anal angle; an irregular white hind-marginal lino; cilia white, 
with an interrupted blackish line near base, and three or four grey 
quadrate posterior spots round apex. Hind wings lj; pale 
whitiBh-grey, thinly scaled, posteriorly somewhat darker; a faint 
grey post-median line, followed by a whitish mark bolow middle; 
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kind margin suffused with darker groy; cilia whiti&h, with a grey 
line. 

One specimen. 

39. Xeroscopa mesoleuca , n. s. * 

<y, 14 mm. Head ochreous-white. Palpi 2}, black, apex and 
base white. Antennae blackish, ciliations two-thirds. Thorax 
ochreous-wliito, shoulders and on angulated forwards-pointing 
mark behind middle black. (Abdomon brokon.) Legs black 
ringed with white, middle tibiae with broad white snbapical band, 
posterior tibiae white. Foro wings very elongate-triangular, costa 
hardly arched, apex obtuse, hind margin noarly straight, rathor 
oblique, rounded beneath; oohroous-white, yellowish-tinged; basal 
area wholly black oxcopt an ochreous-white basal dot; first lino 
ockreous-white, interrupted with black in middle, anteriorly irre¬ 
gularly margined by the black basal aroa, posteriorly felonderly 
black-margined; orbicular and cla\ifoim confluont to form a 
transverse suboblong black blotch, confluent throughout with 
margin of first lino, and extending from costa two-thirds across 
wing; costal edge towards middle sprinkled with black, dorsal 
edge narrowly black from first to second linos; roniform transverso- 
oblong, black, resting on costa above and second line benoatli; 
socond line slender, ochreous-white, black-margined, obsolote 
oxcept on costal third and inner margin, hind-marginal area 
wholly black, anterior edge of reniform coalescing with it to form 
a straight line porpendicular to costa; feubtormiual irregular, 
ochreous-wliite, interrupted in rniddlo, upper port touching costal 
portion of second line; somo indistinct whitish dots along hind 
margin; cilia clear ochreous-white, on costa aud below anal angle 
dark grey. Hind wings 1£; light grey, hind-marginal edge 
suffusodly darker; cilia whitish. 

One specimen. 

40. Xeroseojm formosa , Bail. 

Scopariafornwsa , Butl., Ann. Mag. Nat. Hist,, 1881, 
881. 

d v , 17 mm. Head white. Maxillary palpi black, apex broadly 
whito (labial palpi broken). Antennas blackish, ciliations one-half. 
Thorax white, fehouldors spotted with black. (Abdomon broken.) 
Legs black, ringed with white, posterior pair whito, base of tarsal 
joints black. Fore wings oiongate, narrow, gradually dilated, 
costa slightly arched, apex obtuse, hind margin nearly straight, 

TBANS, ENT. HOC. LOND. 1888.—rAltT II. (JUNE.) K 
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oblique, rounded beneath; white, slightly ochroous-tinged; a 
moderate black oblique basal fascia, its outer edge acutely tri- 
dentate (in middle and on both margins); outer edge of first lino 
indicated by a straight black line; orbicular and clavifomi con¬ 
fluent into an irregular pentagonal black spot, anteriorly wholly 
confluent with margin of first line, posterior angle shortly pro¬ 
duced to coalesce with reniform; reniform transverse-oblong, 
black, resting on costa above, lower angles shortly acutely pro¬ 
duced ; posterior edge of second line indicated by sharply marked 
edge of black hind-marginal area, anterior edge only by black dots 
on costa and inner margin ; subterminal irregular, rather thick, 
ophreous-white, interrupted above middle, lower half touching 
middle of edge of second line; cilia clear white, slightly ochreous- 
tinged. Hind wings 1J; pale grey, hind-marginal edge suflusodly 
darker; cilia grey-whitish, with a light grey line. 

One specimen. 

41. Xeroscopct jiicnnda, Eutl. 

Scoparia jucunda, Butl., Ann. Mag. Nat. Hist., 1881, 
831. 

?, 10 mm. Head white. Talpi 2£, dark fuscous, upper edge 
and base white. Antennas dark fuscous cumulated with white. 
Thorax white. Abdomen light grey, segmental margins wliito. 
LegB blackish, ringed with white, posterior pair white, base of 
tarsal joints black. Fore wings vory elongate-triangular, costa 
slightly arched, apex obtuse, hind margin obliquely rounded; 
white, very slightly oclireous-tingod; a narrow irregular oblique 
black fascia near base, its outer edge aoufcely bidontate (above and 
below middle); outer odge of first line indicated by a black sub- 
dentate fine; orbicular and daviform confluent to form a small 
8-shaped black spot, its upper half connected by a projection with 
first line; reniform narrow, transverse, black, roBtiug on costa 
above, its lower angles shortly acutoly produced; posterior edge of 
second line indicated by sharply marked waved edgo of black 
hind-marginal area, anterior edge only by black dots on costa and 
inner margin; subterminal very thick on lower half, thinnor 
abovo, ochreous-white, entire, broadly confiuont with edge of 
second line in middle; cilia dear white. Hind wings 1J; whitish- 
grey, hind margin suffused with darker grey; a partially indicated 
whitish post-median line; cilia whitish, with a grey line. 

Two specimens. 
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PTEROPHORIDJE. 

14. Trichoptilus, JVtsm. 

42. Tnchoptilus haicaiensis , Bull. 

Aciptilia hawaiemis, Butl., Ann. Mag. Nat. Hist, 1881, 

408. 

$ ? , 14—16 mm. Head and thorax ockreous. Palpi brownisk- 
ochreous mixed with whitish, second joint reaching middle of face. 
Antennas ochreous-whitish, with a daik fuscous line on back. 
Abdomen ockreous mixed with ochreous-wliitish, apox in male 
with a single moderate obliquely ascending hair-pencil. Logs 
white, longitudinally striped with blackish, posterior tibi® banded 
in middle and at apex with dark ochreous-fuscous. Fore wings 
cleft from middle, segments linear; veins 2 and 10 present; 
brownisk-ockreous, first segment more or loss suffusod with fuscous; 
an obscure dark fuscous dot in disc at one-third, and another on 
first segment at base; some white scalos indicating very obscure 
bands on both segments before middle and towtirds apex; cilia 
oohreous-brown, on costa spotted with white on hands, on lower 
margin of first segment with two or three white scalos on bands 
and a white subapical spot followed by a small black scale-tooth, 
on upper margin of second segment with a small wliito spot 
before apex, on lower margin of second segment with white bars 
opposite bands, interspaces greyer, and with a small black almost 
apical scale-tooth. Hind wings cleft firstly from one-fourth, 
secondly from base, segments linoor; lather dark fuscous; cilia 
light ochreous-fuscous, third segment with a small well-defined 
black scale-tooth on inner margin at throe-fifths, and a fringe of 
white hair-scales bolwoon this and base. 

Six specimens. Closely allied to T. centetes and its 
group. 

15, Tmtyptilxa, Ilh. 

1. Palpi very long .48. rhynchojthora 

„ moderate . 2. 

2. Fore wings with two dark fuscous dots before middlo 45, brachymorplia. 

„ without ,, „ „ 44, comodactyla , 

43. Platyptilia rhynchophora , n. s, 

Plaiyptilia repletalis Butl., Ann. Mag. Nat. Hist., 1881, 
407 (noc. Walk,). 

cf 7,17—18 mm. Head and thorax rati tor dark fuscous, finely 
sprinkled with oclireous-whitish; frontal coup short. Palpi verj 

H 2 
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long (four), rather dark fuscous, sprinkled with whitish above. 
AntenntB dark fuscous. Abdomen fuscous. Legs fuscous, beneath 
whitish, banded with dark fuscous, tibia not incrassated. Fore 
wings cleft from two-thirds, segments moderate, parallel-sided; 
fuscous, towards middle of disc and on costal and dorsal edges 
irrorated with blackish; an obscure cloudy dark fuscous dot in disc 
at one-fourth, and a second below costa at one-third; a cloudy 
blackish dot immediately before cleft, indistinctly extended to 
costa, where it is followed by some whitish scalos; an indistinct 
dark fuscous bar extending across middle of both segments parallel 
to hind margin, anteriorly suffused, posteriorly margined by an 
obscure whitish line; cilia fuscous, slightly mixed with whitish, on 
hind margin with an obscure darker fuscous line, on inner margin 
with a few scattered black scales. Hind wings cloffc firstly from 
middle, secondly from three-fourths, first and second segments 
moderately dilated; rather dark fuscous; cilia fuscous; third 
segment with a row of black scales on inner margin from base to 
middle, and one or two at three-fourths. 

Three specimens. Immediately recognisable by the 
unusually long palpi. 

44. Platypiilia cosmodactyla , Hb. 

Ambhjjrtilia cosmodactyla , Butl, Ann. Mag. Nat. Hist., 
1881, 407. 

Three specimens, darker and greyer than usual, but 
apparently identical. This species, ranging over Europe, 
youth Africa, and North America, is probably trans¬ 
ported through the agency of man. 

45. Platyptilia bntchymorpha , n. s. 

cf (?), 14 mm. Head and thorax light brown, thorax posteriorly 
ochreous-whitiBh. Palpi moderate (two), ochroous-brown, baso 
and a median ring of second joint white, terminal joint mixed with 
white. Antennas fuscous. (Abdomen broken.) Logs rathor dark 
fuscous above, white beneath, tibiec not incrassated. Foro wings 
cleft fi’om two-tlurds, segments modorate, parallel-sided; light 
ochreous-brown, irrorated with wliite; costa rather dark fuscous, 
dotted with white; a rather largo dark fuscous dot in disc bofore 
one-third, and another beneath costa bofore middlo; a triangular 
dark fuscous blotch on costa about two-thirds, reaching half across 
wing, terminating in two transversoly placed black dots bofore 
cleft, followed by an obscure whitish suffusion; a white line 
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crossing both segments near hind margin, preceded in first sogmont 
by a large elongate black dot, in second by a small ono, on costal 
margin of both segments by a dark fuscous suffusion, hind- 
marginal area beyond this fuscous; cilia of both segments on hind 
margin rather dark fuscous, slightly mixed with whito, with a 
small black scale-tooth at lower angle, on inner margin fuscous- 
whitish with a few scattered very small black scales. Hind wings 
cleft firstly from middle, secondly from before three-fourths ; first 
segment moderately dilated, spatulate, second slightly dilated, its 
apex very long-pointed, its hind margin very oblique and concavo; 
rather dark fuscous; cilia fuscous, third segment with a row of 
black scales on inner margin from base to middle, and ono or two 
at four-fifths. 

One specimen. 

46. PlatijiHilia littoralis , Butl. 

Platyjptilus littoralis , Butl., Trans. Ent, Soc. Lond., 
1882, 44. 

I have not seen the type of this species (I presume I 
overlooked it in the Museum), and Mr. Blackburn has 
sent no specimen under this name (in the case of all 
other described species he has labelled a specimon 
corresponding with the type forwarded to Mr. Butler); 
I am therefore unable to add anything on the subject of 
this species, but, if the description is correct, it should 
bo distinct. 

CKAMLIDiE. 

Hind wings with veins 0 and 7 stalked.10. Erombne, 

>i a » remote.17. Hjsdnou. 


16. Ekomene, lib. 

47. Eromene ocellea, Hw. 

Eromene bella, Butl., Trans. Ent. Soc. Lond., 1882, 
42 (nec Hb.). 

I have elsewhere recorded my opinion that this species 
(now ranging very widely) is artificially introduced; 
probably, as suggested, in the paokmg-material of 
grocery-cases from the South of Europe. 
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17. Hednota, Meyr . 

1. Hind wings with veins 4 and 5 stalked .. .. 18. fioricolans. 

„ „ „ not stalked.. .. 2. 

2. Tore wings with apex almost acute.50. onjptera . 

„ „ tolerably rectangular .. 40. hydrophila. 

48. Hednota Jioricolans , Butl. 

Gesneria floncolens (rect .jioricolans), Butl., Ent. Mo. 
Mag., xix., 180. 

<£, 12 mm. Head and thorax grey sprinkled with ochreous- 
whitish, forehead obtusely prominent. Palpi 2£, pale greyish- 
ochreous mixed with grey. Antenna dark fuscous, subserrate, 
ciliations two-thirds. Abdomen pale whitisk-ochreous, sometimes 
sprinkled with grey. Legs dark fuscous, ringed with whitish- 
ochreous, posterior tibite suffused with wliitish-ochreous. Pore 
wings elongate-triangular, costa gently arched, apex tolerably 
rectangular, hind margin almost straight, faintly sinuate, oblique; 
very pale greyish-ochreous or whitish-ochreous, more or less 
irrorated with grey, and with a few scattered black scales; three 
cloudy blackish dots in a curved transverse series near base ; first 
line ochroous-whitish, posteriorly irregularly blackish-margined, 
from two-fifths of costa to two-fifths of inner margin, upper half 
moderately curved outwards, lower half slightly curved inwards; 
two blackish dots transversely placed in disc beyond middle; a 
small blackish suffused spot on costa beyond middle; Bccond line 
from four-fifths of costa to four-fifths of inner margin, slender, 
blackish, on lower half almost obsolete, curved outwards, indented 
beneath costa, whero it is preceded by an ochreous-whitish dot; 
an ochreous-whitish dot on costa before apex; cilia ochroous- 
whitish, with a slender interrupted blackish modian lino, basal 
half obscurely barred with a groy irroration. Hind wings with 
veins 4 and 5 stalked; whitish-fuscous, palor towards buso; cilia 
fuscous-whitish, with a fuscous line. 

Throe specimens. 

49. Hednota hydroyhila, Butl. 

cotom era hyclrophila, Butl., Trans. Ent. Soc. LoncL 
1882, 86. 

2 ,14 mm* Head, palpi, and thorax ochreous-fuscons; forohoad 
obtusely prominent; palpi three, sprinkled with darker fuscous. 
Antenna fuscous. (Abdomen broken.) Legs dark fuscous, ringed 
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with whitish-ochreous, posterior tibiee pale whitish-oclireous. Fore 
wings triangular, somewhat elongate, costa slightly arched, apex 
tolerably rectangular, hind margin hardly rounded, oblique; 
ochreous-fuscous; lines cloudy, dark ochreous-fuscous, terminating 
in obscure blackish dots, first from before middle of costa to boioro 
middle of inner margin, upper half moderately curved outwards, 
lower half slightly curved inwards, second from threo-fourths of 
costa to three-fourths of inner margin, upper two-thirds strongly 
curved outwards; two dark fuscous dots transversely placed in 
disc beyond middle, and a dark fuscous dot on costa beyond 
middle; a cloudy interrupted dark fuscous hind-marginal lino; 
cilia light brownish-ochreous, with a cloudy dark fuscous line, 
basal half obscurely barred with darker. Hind wings with veins 
4 and 5 from a point; light fuscous, paler towards base; cilia 
fuscous-whitish, with a grey line. 

Two specimens. 

50. Hcdnota oxyjitera , n. s. 

3 ?, 10 mm. Head and thorax whitish-oohroous, forohoad 
obtusely prominent. Palpi four, ochreous-whitish, irroraled on 
sides with dark fuscous. Antennas fuscous, in male filiform, 
ciliations two-thirds. Abdomen pale whitish-ochreous. Legs pale 
wbitisb-ochreous, base of tarsal joints dark fuscous. Fore wings 
elongate-triangular, costa slightly arched, apex almost acuto, 
hind margin straight, rather strongly oblique; whitish-ochreous, 
sprinkled with brownish-ochreous, and more or less with fuscous ; 
a small black dot in disc before first line, and sometimes another 
below it; lines light brownish-ochreous, indistinct, first from two- 
fifths of costa to two-fifths of inner margin, upper half cmwod 
outwards, second from four-fifLIis of costa to four-fiftlis of inner 
margin, uppor two-thirds gontly curved outwards; a distinct black 
dot on posterior margin of first lino below middlo, and somotimes 
a smaller one above middle; two small black dots obliquely trans¬ 
versely placed in disc beyond middle; a fainter subtomiinal line 
indicated near and parallel to second; cilia ochroous-whitish, with 
a fuscous line interrupted into dots, marked with throe black dots 
at middle of hind margin, three-fourths, and anal angle. Hind 
wings with veins 4 and 5 almost from a point; whitish-grey, palor 
towards base, greyer posteriorly; cilia grey-whitish. 

Four specimens. It is remarkable that Mr. Blackburn 
seems to have overlooked this species altogether, pro¬ 
bably confusing it with the other two, as his collection 
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contained no specimens of it; I found it common in 
dry grassy places near Honolulu in August, but tlio 
specimens ■were all in rather poor condition. It is easily 
recognised by the different shape and pale colouring of 
the fore wings* the dots in hind-marginal cilia, longer 
palpi, and peculiar neuration of hind wings. In the 
latter veins 4 and 5 are strictly separate, but very closely 
approximated at origin; they are therefore in some 
sense intermediate between Ilcdnota , in which they 
should be from a point or stalked, and Diptijchophora, in 
which they are distinctly remote and more or less 
parallel. The specific relationship with the two pre¬ 
ceding species, which are undoubtedly referable to 
Hednota , is so strong that I have no doubt as to whoro 
to draw the line; but the species probably points directly 
to the common ancestral origin of the two genera. 

PHYGITIDiE. 

1. Hind wings with vein 8 free.20. Gnnoriuifnb. 

„ „ anastomosing with 7 2. 

2. Antenna* in male ttith notch above basal joint ., 19. Ho&iafioboau. 

„ „ without „ „ .. 18. Ermssm. 

18. Ephestia, Giu 

51. Ephestia interpunctdla , Hb. 

riodia interpmetedis , ButL, Ent. Mo. Mag., xv., 273. 

Two specimens. Artificially introduced; the favourite 
food of the larva is Indian corn (maize), with which it 
is juobably imported. 

52. Ephestia desuetella, Walk. 

Three specimens. ’ Introduced with grocery, and now 
cosmopolitan. 

53. Ephestia clutella , Hb. 

One specimen. Imported in the same way as tho 
preceding species, but usually less common. 

19. Homceosoma, Curt . 

54. Homccosoma humeralis , ButL 

Ephestia humeralis , Butl., Ann. Mag. Nat. Hist., 1881, 
332; E . albospttrsa , ibid., 333. 

J ? > 15—20 mm. Hoad and thorax fu&coub-grey, sprinkled 
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with whitish. Palpi dark grey, sprinkled with white towards 
base. Antennro grey, ciliations in malo two-thirds. Abdomen 
whitish-grey. Legs dark grey, middlo and posterior tibiee suffused 
with whito. Fore wings elongate, narrow, posteriorly gradually 
dilated, costa slightly arched, apex rounded, hind margin \ery 
obliquely rounded; vein 5 absent (coincident with 4), 9 absent 
(coincident with 8); ochreous-grey, slightly sprinkled with whitish; 
a moderate costal streak suffused with white from baso to near 
apex, posteriorly attenuated; first lino straight, rather thick, 
cloudy, darker grey, sometimes preceded by a few white scales, 
from one-fourth of costa to two-fifths of inner margin; a small 
cloudy darker grey discal spot at two-thirdB; second line very 
indistinct or obsolete, straight, slender, grey, followed by a few 
whitish scales, from costa near before apox to four-fifths of inner 
margin; cilia ochreous-grey sprinkled with whito. Hind wings 
with veins 8 and 4 approximated, 5 absent, 8 absent; whitxsh-groy, 
thinly scaled; a cloudy dark grey hind-marginal lino; cilia 
whitish, with an indistinct grey line. 

Five specimens. Closely allied and very similar 
superficially to an undescribed species from New Zoaland, 
and also to the Australian II. vagella j it is best dis¬ 
tinguished by the absence of vein S of tho fore wingB, 
which is present in both these species. 

20. Gbnophantib, n. g. 

Forehead with projection of scales. Ocelli prosont. Tonguo 
well-developed. Antennas threo-fourths, in male —?, Labial 
palpi rather long, obliquely ascending, socond joint tliickonod with 
douse tolerably appressed scales, terminal joint short. Maxillary 
palpi moderate, loosely scaled. Fore wings with veins 4 and 5 
approximated, 7 absent, 8 and 9 stalkod. Hind wings 1J; vein 8 
closely approximated to 4, 4 and 6 stalkod, 0 and 7 stalkod, 8 froo, 
closely approximated to 7 from angle of cell to boyond middle, 
lower median strongly poctinatod. 

Although the male is unknown, the geniiB appoars 
sufficiently distinct. The free vein 8 of hind wings 
separates it from all hut the Anerastia group; in this it 
most approaches Crocydopora , and it is not improbable 
that the antennsB of male will show similar charactors 
(basal tuft and sinuation), but differs in the prosonco of 
vein 5 of the fore wings, and in tho maxillary palpi. 
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55. Genophantis iodora, n.s. 

?, 24 mm. Head and thorax reddish-fuscous. Palpi pale 
greyisk-oclireous, sprinkled with dark fuscous and reddish. An¬ 
tennae light greyish-ockreous. Abdomen greyish-oclireous. Legs 
greyisk-ochreous, slightly reddisli-tinged, obscurely handed with 
dark fuscous. Fore wings elongate, narrow, posteriorly gradually 
dilated, costa slightly arched, apex obtuse, hind margin nearly 
straight, rather oblique, rounded beneath; dull fuscous-reddish on 
costal half, ferruginous on dorsal half; costal area and all veins 
suffused with blackish, those on dorsal half mixed with whitish* 
ochreous; first line moderate, whitish-ochreous, darkor-marginod, 
indistinct towards costa, from one-fourtli of costa to two-fifths of 
inner margin, nearly straight, with a slight outwards-projecting 
angle in middle; a transvorse, rather inwardly oblique cloudy 
blackish discal spot beyond middle, almost merged in general 
suffusion, tending to be produced as a cloudy inwardly oblique 
streak towards inner margin; second line indistinct, rather thick, 
serrate, whitish-ochreous, darker-morgined, from four-fifths of costa 
to four-fifths of inner margin, almost straight, slightly indented 
beneath costa; a cloudy interrupted hind-marginal blackish line; 
cilia very pale grey-reddish, with rows of ockreous-whitish points. 
Hind wings light ochreous-grey; cilia pale whitish-reddish, with a 
faint grey line. 

One specimen. 

GALLERIAD2E. 

21. Aohboga, lib . 

56. Achroaa grisella , F. 

Two specimens. Imported, like Ephestia , with 
grocery, tJuo larva feeding on dried fruits, wax, &c.; 
now almost cosmopolitan. 
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X. Experiments upon the colour-relation between the 
pupce of Pieris rapee and their immediate sur - 
roundings , by George C. Griffiths, F.E.S .; 
desenbed and summansed by William Wiiite, 
FES 

[Read Maioh 7tli, 1888.] 

CONTENTS. 

1. Intioduction. 

2. The methods of experimentation, 

8. The natuie of die colouis employed. 

4. Mr. Poulton’s fatandaid of the dugiccs of colour in Uni pupiu of 
P. rapes. 

5. Expeiiments with various colouis, 

I. Black. 

II. White. 

III. Pink. 

IV. Yellow. 

V. Green. 

VI. Blue. 

G. Miscellaneous expciiments. 

7. Conclusions. 


1. Introduction. —The experiments doscribod in the 
following paper grow out of a series of observations upon 
Pieris rapee , which had been carried on by my friend 
Mr. George C. Griffiths, at Cotham (Bristol), with tho 
view of determining the constancy or variability of tho 
yellow variety of this common species of butterfly pro¬ 
duced from mignonette-fed larva). Another quostion, 
that of the colour-variation of the pupae, had meanwhilo 
been systematically attacked by Mr. Edward B. Poulton, 
who, after submitting a very largo number of specimons 
of this and other lepidopterous genera to strong colour- 
tests, had drawn up and thoroughly discussed tho rosults 
obtained in a paper read before tho Eoyal Society in 
February of last year, and which has since been issued, 
with an admirable coloured plate, in the * Philosophical 
Transactions’ (vol. 178, 1887, B., pp. 313—111). 

TRANS. ENT, bOC. LOND. 1888.— PART IT. (JUNE.) 
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Having been informed by my friend Mr. Poulton of the 
results of bis observations, I suggested to Mr. Griffiths 
that he might conduct analogous experiments upon the 
larvss in his possession, so that the results of two 
independent observations might be compared. Mr. 
Griffiths acted upon this suggestion, and conducted the 
series of experiments here detailed. 

Mr. Griffiths ultimately forwarded all his notes, 
together with the entire batch of pupae obtained (between 
80 and 90 in number), carefully separated and labelled 
according to the various experiments, requesting me to 
classify the results, and to draw what conclusion I could 
from them. Though I desired the treatment, as well as 
the experiments, to be Mr. Griffiths’s own work, he was 
so decidedly unwilling to undertake it that it only 
remained for me to agree to his request, and deal with 
his material to the best of my ability, upon the lines 
laid down in Mr. Poulton’s paper. 

To this explanation of my position in the matter I 
can happily add that I have been greatly assisted by 
Mr. Poulton, who was so good as to assist Mr. Griffiths 
and myself in drawing up the primary classification of 
the pupm, according to the colour-standards he had 
originated. 

Notwithstanding the subsequent assistance given by 
Mr. Poulton, the experiments themselves were, of course, 
entirely independent, and the conditions were somewhat 
varied; but Mr. Griffiths agrees with me in feeling 
confident that the rosults are brought into a perfectly 
true and safe comparison with those obtained by Mr. 
Poulton in his original experiments. 

It is unnecessary to rofer hero to tho literaturo of tho 
subject, for an account of earlier observations is given 
in Mr. Poulton’s previously-quoted paper. Thoro is, 
howover, a remark of Prof. Meldola’s, which is so im¬ 
portant that I must quote it at length. The following 
.words were used by Prof. Moldola on the occasion of the 
leading of a paper by Mrs. Barber in 1874 before this 
S&piety*:—“ The action of light upon the sensitive skin 
of & pupa,” he said, “had no analogy with its action on 


This paper, winch was communicated by Mr, Parwin, boro 
chieily up}, n the pupa of Fttfriho nirni s of Capo Colony (Trail*. 
15nt.£3Q 0 .Lo 11 ffi-^7J,p, WO). 
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any known photographic chemical. No known substance 
retained permanently the colour reflected on it by 
adjacent objects.”* Such a statement leads us to infer 
that the varying colours of pupSB are not directly due to 
any influence of an external photographic nature, as 
had previously been asserted by Mr. T. W. Wood,t but 
rather emanate from within the organism itsolf upon 
the incidence of the appropriate stimulus, as Mr. Poult on 
has suggested. 

With regard to the question of consciousness of the 
process on the part of the insect, Mr. Poulton concludes 
that the production of appropriate results is probably 
automatic, and altogether beyond the control of the 
insect. 

The experiments made by Mr. E. B. Poulton inedudod 
a vast number upon the pupse of the VanmkUe , in 
which case the very remarkable offect upon thoso which 
were exposed to gilded surroundings constitutes the 
most striking result in tho artificial production of a 
character that has ever been attained, the pupso often 
appearing as if they had been covered with gold loaf. 
Although the results obtained in this family are very 
different from those caused in the genus Pier is, the 
physiological nature of the susceptibility must be in 
many respects the same. Green, on the other hand, 
which is so important a factor in the Pieridce , produced 
absolutely no effect. J But, although Mr. Poulton shows 
that the Vaneseida are affected differontly by differont 
colours, there are tints which do not produce any con¬ 
stant effect, or produce an effect which is not protoctivo; 
and the same colours often produce very different offccts 
upon pupss of different gonera. Thus orange, which 
had no effect upon Vanessa, exercised tho peculiarity of 
producing a more intense emerald-green colour in tbe 
pupee of Pirns than was produced by even green itsolf; 


nS Proc. Ent. Hoc. Lond., 1874, p. xxiv. Sco also Prof. Moldola’s 
paper, communicated to the Zoological Socioly the previous year, 
“ On a certain Class of Variable Protoctivo Colouring in Injects ” 
(Proc. Zool. Soc., 1873, p. 153); also his important annotated 
translation of Prof. Woismann’s ‘ Studien zur Deseondonz-Thoorio * 
(Leipzig, 1875), Part II., 1881, which contains many records 
bearing upon the genoial subject. 

■f Proc. Ent. Soc. Load., 1807, pp, \cix—ci. 

I Ibid., pp. Hill, 305. 
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whilst Hue does not influence the Pierida in any way, 
the pup® being simply normal. 

Before proceeding further it will be well to explain 
what we mean by the term “ normal ” in its strict sense. 
Mr. Poulton has applied it to express the results of a 
tendency “ which manifests itself when tho larva is 
placed among colours to the influence of which it is not 
sensitive ”; and he further states, “ the resulting pup® 
deserve the name ‘ normal 1 for another reason—because 
they are generally the commonest forms met with.” 
The former fact is doubtless explained by the latter, for 
the “commonest” pup® are those which have been 
most frequently selected as best adapted to the com¬ 
monest form of surroundings, and this process of 
selection, being repeated generation alter generation, 
will gradually form for the larv® “a line of least 
resistance, along which the pupal colours will always 
tend to travel, not only when the appropriate stimulus 
is present, but also in the absence of any colour which 
can act as a stimulus to the larva.”* 

Preliminary condition of the lance before and after 
capture .—The series of larvae of Pieris mpee under con¬ 
sideration were all, with but one exception, found upon 
mignonette-plants, specially sown by Mr. Griffiths for 
the experiments in his garden. The larvae occurred 
upon seven or eight different clusters of plants; and, as 
they varied greatly in size, and in the datos of their 
capture, it is quite clear that we are concerned with 
more than one brood. Thus more than one, and 
probably many, hereditary influences must havo been at 
work. The larv® were transferred to a breeding-cage 
kept in an outhouse, and were watched daily by Mr. 
Griffiths, being fed upon mignonotte up to maturity. 
As they matured and exhibited by their restlessness and 
other premonitory signs that pupation would shortly 
take place,—in other words, whilst they wore in the 
transitional period designated by Mr. Poulton “ BtageL” 
of the “preparatory period,—they were removed 
from the cage, and placed singly, or, in some instances, 
two individuals together (at the most), in separate 
receptacles, generally glazed white jars. The entire 
number of specimens captured was 86; of these 13 died 
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or s uff ered accident; 5 died during tlie pupal eedysis, 
but only one was attacked by parasites ;* 2 were dis¬ 
qualified for other reasons : thus 74 form the data upon 
which this paper is written. 

2. The methods of experimentation. — Such indi¬ 
viduals as were to be submitted to the influence of a 
single predominating colour were surrounded by the 
particular tint in the following manner:—The internal 
surface of the jar was first completely lined with tissue- 
paper of a selected colour, placed loosely (to allow of oasy 
removal); the larva was then placed in it, together with 
a mignonette-leaf or two in every instance, a point which 
it is necessary to bear in mind; a square pioco of the 
same paper, bearing the diary number of experiment, 
was next laid over the mouth of the jar, to complete 
the environment, and this was covered by a pioce of 
clear glass to secure it and to admit a sufficient amount 
of light. 

The colours employed in the single-colour experiments 
were Black, Pink, Yellow, Green, and Blue . Tinfoil 
was also tried in two cases, but without producing any 
noteworthy results (only the average grey colour typical 
of “normal” specimens), and hence these are not 
included in our classification. 

Most of the larvee remained subjected to the various 
imposed influences for a period which covered several 
days; that is to say, throughout the “ Stages II. and HI.” 
of Mr. Poulton (see below). Unfortunately, howover, Mr. 
Griffiths did not take any notes as to the length of the 
periods during which the different larvse were respectively 
influenced. Mr. Poulton found it convenient to consider 
the period preparatory to pupation as consisting of the 
three following “ stages ” :— 

i( Stage L, in which the larva quits its food-plant ” in 
search of a suitable situation for pupation. 


Since writing the above a diptorous parasito emerged from 
another specimen on January 81st, whilst no less than seventeen 
have emerged since the reading of the paper, nearly all at tho time 
when the imagines would have matured. There waB no evidence 
whatever of the presence of parasites, and that they had no 
influence in relation to the colour’ is clear from tho fact that they 
occurred imlisemninafely upon all grades of colour. In everv 
case only one parasite was produced from each insect attacktMl, 
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“ Stage II. , in 'which the larva rests motionless upon 
the selected surface, and towards the end of the stage 
spins the boss of silk for its subsequent suspension ” 
(T^cacsstO- The only variation in the case of Pieris 
being that it proceeds to spin first a slight web for 
attachment, and then adds the silken anal siqiport and 
girdle whilst in this stage. 

“Stage III., in which the larva hangs 

suspended by its posterior claspers from a bosB of silk; ” 
or in Pieris, in which it remains girdled in a passive 
state until the eedysis takes place, and it becomes 
a pupa.* 

With regard to the duration of these stages in Vanessa 
urticce, Mr. Poulton found that Stage L is variable, 
depending upon the relative proximity of surfaces suit¬ 
able for pupation; Stage II. lasts for about 15 hours; 
and Stage III. about 18 hours. The larva are sensitive 
to surrounding colours for about 20 hours preceding the 
last 12 hours of the whole period. 

In regard to these stages, the conclusions arrivod at 
by Mr. Poulton, after many elaborate and extensive 
observations on the point, is that “ Stage II. is the time 
of chief susceptibility to surrounding influences,” and 
that “ the larva can hardly he susceptible after the first 
part of Stage 111.”+ 

Although Mr. Griffiths was unaware of the special 
interest attaching to the period before pupation, and 
therefore neglected to take any notes, the general con¬ 
clusions contained in Mr. Poulton’s statement, which I 
have just quoted in abstract, are fully borne out by Mr. 
Griffiths’ results, which are indeed incapable of any 
explanation otherwise. It is, therefore, much to bo 


Loc. eit. } pp. 327, 328. 

] Ibid., p. 840. On p. 3G0 Mr. Poulton further observes, 
respecting Stage III., that, “ although this stage is, as a rule, so 
much longer than any other, the larval seesory surfaces ore 
probably only in a condition to be influenced in its most early 
part, for very rapid changes of pupal construction and shape aro 
going on beneath the surface. These would seem to preclude thjj* 
possibility of an external shell, shortly to bo cast off, having any 
important physiological relation with the organism beneath, lint 
in Stage II. the larva retains its shape, and the whole of its 
surface is in close relation with the colour into correspondence 
with which the pupal tints will afterwards deepen.” See also 
X>. 302 of Mr. Poulton’s paper. 
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hoped that future investigators will remember that the 
early part, of Stage III . is the time which most of all 
requires defining in various species; for it may be 
assumed that Stage II. is the chief time of suscepti¬ 
bility in all species. 

It will be seen that the lame attached themselves, in 
nearly every instance, to the coloured-paper linings, in 
preference to pupating upon the mignonette leaf in the 
jar. A single larva, however, which was surrounded by 
tinfoil, fixed itself to the leaf, but subsequently died. It 
appears at first singular that the larvae should have so 
generally avoided the leaf of their food-plant, but a 
probable explanation may, I think, be found in the fact 
that the pupsB hybernate, whilst nearly all their food- 
plants are annuals, or die down in the winter. 

Conflicting colour experiments were also attempted; 
but as Mr. Griffiths added the second colour, and in 
many cases both colours, after the beginning of Stage 
III., it is quite clear that no real test was imposed. 
Those cases in which one colour was allowed to act 
during the whole period before pupation, and a second 
added later beneath part of the body at a probably non- 
susceptible time, may be considered as practically single¬ 
colour experiments. The conflicting colours were the 
same as those made use of in the single-colour experi¬ 
ments, with the addition of red and gold. 


3. The Natuhe of the Colours employed. —The 
coloured tissue-paper made use of was in some respects 
unfortunate, the paper in most cases being so transparent 
as to admit much white light, greatly diminishing the 
colour-influence. On the other hand, the adoption of 
colours, somewhat different from those used by Mr. 
Poulton, has proved to be the reverse of detrimental to 
the experiments, since a fuller opportunity of comparing 
the results of near tints has been afforded. The results, 
as will be seen, are equally satisfactory with those of 
Mr. Poulton, and are entirely confirmatory of those 
obtained by him with stronger and generally opaque 
colours employed as a back-ground for the pupra. 
Purther, the adoption of so much paler tints has even 
proved a distinct advantage, in that we can more fully 

TRANS. ENT, SOC. LOND. 1888. PART II. (JUNE.) T 
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realise how surprisingly sensitive the pupae of this 
specieB are to surrounding influences. 

On the occasion of my taking the materials to Mr. 
Poulton, he was good enough to make a spectroscopic 
examination of the coloured papers employed, using a 
Zeiss’s microspectroscope, with an Abbe’s illuminator; 
but although the conditions of illumination were very 
favourable, the results cannot, unfortunately, be ex¬ 
pressed satisfactorily in the scale of wave lengths, 
because of the large amount of white light which passed 
through the thin tissue-paper, or was reflected from its 
surface. It was clear, however, that the colour of the 
paper predominated in the spectrum, all other colours 
being relatively absorbed. 

4. Mr. Poulton’s Standard of the Degrees of 
Colour in the Pup.e of P. rare.* —For the purpose of 
classifying the various degrees of colour assumed by the 
pupae of Pieris rupee resulting from his experiments, 
Mr. Poulton established a code of grades, five in number, 
which are given in full below, with their characteristic 
features. The colours of eleven of the chief varieties 
produced by him are beautifully figured in the plate 
accompanying his paper. 

“ (1). The darkest forms plentifully dusted with minute 
black dots, producing a very dark grey appearance. 
There is very much pigment on the wings, and black 
patches are especially developed on the dorsal and sub¬ 
dorsal ridges or lines, and upon the rostrum. The 
ground colour is hardly recognisable apart from the 
grey dusting, but can be seen clearly in certain parts of 
some pupae, and is then usually of a faint pinkish or 
dull yellowish tint, or some mixture of these colours. 

(2). Much less dark, due to the reduction in the 
amount of the minute dots and the black patches, which 
occur in the positions described above. Nevertheless, 
these pupae are, as a rule, of darkish grey appearance. 
The ground colour is often more clearly recognisable, 
and is generally of the same tints as above, but the 
differences between the vai’ious tints are not generally 
well-marked until (4) is reached. 


* Phil. Trims. (&<;.), pp. 4X0, 411. 
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(8). Still lighter, hut with sufficient of the grey 
dusting to obscure the tint of the ground colour and to 
produce a grey or light grey appearance. The black 
patches still occur in the same positions, but they are 
smaller; the same ground colours were recognisable. 

(4) . Very light, with little or almost none of the grey 
dusting, so that the ground colour is predominant in 
producing the general appearance. The black spots and 
patches are very slightly developed and sometimes 
entirely absent, except for a few black points on the 
side of the rostrum, which is the last position in which 
traces of the pigment patches are retained. It is, 
however, common to find a slight, but distinct, speckling 
due to minute black points, but not sufficiently numerous 
to combine with the lighter ground tint and produce a 
grey result. The ground colours are much more 
distinct, as they are not dimmed, and are generally 
pinkish, yellowish, or faint greenish, or some combina¬ 
tion of these. The latter colour is transitional into the 
brighter tints of the next degree. 

(5) . In certain pup© the green ground colour is suffi¬ 
ciently distinct to warrant their classification as a 
separate degree. All varieties of colour* are met with, 
from the faint, scarcely perceptible, yellowish green 
tinge of certain pupae in the last degree to the more 
distinct and bright yellow greens arranged under this 
head, and finally up to a magnificent transparent 
emerald-green, which forms the culmination of the 
development of this tint as a ground colour. There are 
also dull greens, and sometimes these pupss are dusted 
with grey spots and have the black markings developed 
to a considerable extent (such a pupa is figured plate 26, 
fig. 81, natural size), but, aB a rule, these pupee are the 
lightest of all in both these respects. The lens, how¬ 
ever, shows the existence of minute dots in all cases, 
although in the more extreme forms very few minute 
points can be detected by the naked eye, and there is no 
trace of the black markings even upon the rostrum. It 
is very common in the extreme forms of this degree, and 
in the lightest of the last degree, for the median and 
lateral ridges and the extremities of the body to be of a 
distinct pink tinge.” 
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5. Experiments with various Colours :— 

I. Black. 

A. In these experiments the paper used was opaque, 
and, in addition to the complete lining of the jars with 
the black paper, the square pieces of glass surmounting 
them were previously densely smoked on the side placed 
uppermost. 

Data, —Eight larvae, all of which pupated Sept. 3rd 
to loth. In one case the lamp-black was accidentally 
rubbed off from a small area (by a finger-touch), and the 
contained larva selected this particular spot for pupa¬ 
tion. This case does not therefore properly belong to 
this series, but it is interesting to retain it for the sake 
of comparison. 

Results .— 

2 pup# were dark (1), 1 typical and pinkish, while the other had 
been accidentally injured. 

2 „ ,, (1), 1 typical and yellowish, while the other had 

also been injured. 

3 „ „ (2), 1 distinctly pinkish, the others faintly so. 

1 „ „ light (8), being the pupa upon the clear area on the 

— blackened glass. 

8 

B. An additional pupa, which was found on “ tarred 
stones on the top of a wall at Clevedon (Somerset),” on 
October 3rd, must also be included here. When finally 
examined it was dead, but from its appearance it could 
safely be classed as a (1) yellowish, and Mr. Griffiths* 
description of it when alive is as follows :—“ Very dark 
grey; spots profuse, black angles and wing-cases; 
median line greyish, much intenupted by spots.” This 
occurrence is an interesting one, as it affords an instance, 
as Mr. Griffiths remarked, of a larva voluntarily selecting 
the black surface to pupate upon, after crawling over 
the lighter-coloured untarred stoneB of the wall. 

These results confiim those obtained by Mr. Poulton by 
the use of black surroundings, except that there is here no 
evidence of the illumination producing any effect. There 
was also another point in Mr. Poulton’s paper which 
was confirmed by these results. Mi*. Poulton had found 
that darkness had the effect of prolonging the period 
before pupation, and remarks, in his paper, that* 

' Page 482. 
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“possibly this increased length of time may bear upon 
the formation of pigment; or, conversely, that a 
shortened period may be brought about by certain 
reflected colours, and that the absence of pigment may 
ensue as a secondary result. This suggestion,” he 
continues, “appears to be worth a careful trial, and, 
even if it does not contribute to the elucidation of this 
most difficult question, the protracted period in darkness 
may be useful to the organism in another way,—to give 
it the opportunity of being affected by surrounding 
colours after change in the conditions of illumination. 
Thus, if the most sensitive part of the period were 
passed during the night, it would be to the advantage of 
the species for such a susceptible condition to be pro¬ 
longed as far as possible.” In the experiments with 
black Mr, Griffiths adds corroborating testimony to this, 
which he gives in the following words:—“ The length 
of time they were retarded in changing under black 
surroundings was so noticeable as to attract my atten¬ 
tion, though at the time I did not attach importance 
to it.” 

II. White. 

Although this influence was not made use of in the 
regular single colour experiments of Mr. Griffiths, but 
was used for an attempted production of conflicting 
stimuli, it has already been pointed out that the results 
must be considered here, for the other tints were added 
towards the close of or after the susceptible period. 
The experiments were conducted as follows :—The larvae 
were allowed to fasten themselves to the glazed white 
jar, and, as soon as the silken girdle and anal attach¬ 
ment were completed, a small slip of paper of one 
colour was gently inserted between the points of sus¬ 
pension, and a second slip of the other colour laid 
under the head and thorax to meet it, thus forming a 
marked opposition of colour influences. In other 
instances the larvae were induced to attach themselves 
to tissue-paper, a slip of paper of another colour being 
afterwards inserted beneath the abdominal segments. 
Thus the larvae were at no time exposed to the later 
stimuli for more than Stage III., and the susceptible part 
of it must have been entirely excluded in many cases. 

Data . — Four larvae, the details respecting which 
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require to be given separately, (a) attached itself to the 
side of the jar which was in shadow; a slip of opaque 
and strongly-coloured Blue paper was placed under¬ 
neath the posterior half of the caterpillar’s body, and a 
slip of gilt paper beneath the anterior thoracic half. 
( h ) treated similarly, but had attached itself on the 
illuminated side of the jar, and the same colours were 
applied in reversed position, (c) had a slip of Black 
paper similarly placed below the thoracic half, and Gold 
under the abdomen, [cl) had the anterior half over a 
background of a strong bright Red opaque colour, and 
the posterior half backed by Green (the same tiBSue- 
paper as was used in Series I.). Dining the pupal ecdysis 
the attachments gave way, and it fell to the bottom of 
the white jar. 

Results .— 

(а) . The pupa was a typical (2), with a yellowish-pink ground 

colour, 

(б) . The pupa died, but it had been previously described by 

Mr. Griffiths in these words :—“ Greenish-grey; abdomen 
light, median Btripe with distinct spots; angles spotted, 
but not the area.” 

(c) . The pupa was a typical (4), with a yellowish ground colour. 

(d) . The pupa was a typical dark (3), with a pinkish ground colour. 

These results form but an imperfect test of the influence 
of white surroundings, and some of the effect was no 
doubt interfered with by the other colours, but the 
numbers are too few and the results too diverse to 
attempt to draw conclusions. 

m. Pink. 

A* Tissue-paper of a very pale colour, much liable to 
fade upon exposure to light, aB indeed occurred in most 
of the experiments. 

Data. —Sixteen mature larv® were exposed to this 
influence, and all duly pupated between August 26th and 
September 15th. 

Results .— 

4 pupae were dark (3), 8 being typical and pinkish (1 deformed), 
and 1 y ellow isli, with pigment patches 
strongly marked. 

8 „ ,, (3\ 1 typical and pinkish; 1 greenish, with 

patches n ell-de\ eloped; 1 yellowish, with 
patches well-developed. 
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3 pup© were light (3), 2 typical and greenish, faintly coloured ; 

1 typical and yellowish, patches very 
slightly developed. 

1 „ „ dark (4), typical and faintly pinkish. 

4 „ „ (4), 2 typical and pinkish; 1 faint and 1 distinct, 

2 typical and faintly yellowish. 

1 „ „ light (4), typical and faintly pinkish. 

16 

The results contrast very strongly with those recorded 
by Mr. Poulton as produced by deep red, for the pupse 
were very dark in tint, while these are on the whole very 
light. The explanation is no doubt due to the extreme 
paleness and transparency of the tissue-paper employed 
by Mr. Griffiths, so that the results approximate to 
those which might be expected from white paper, and, 
in fact, the spectrum of the former paper was barely 
distinguishable from that of white light. At first sight 
it may appear as if the pinkish ground tint of many of 
the pup83 may have been determined by the pink 
surroundings, but this is extremely improbable, because 
the pink shade of ground colour is always and in all 
grades of pupal colour (except (5)) by far the commonest, 
and it will be found to be equally predominant when 
other colours were employed. 

B. Another experiment was intended as a test of the 
effects of conflicting colours, but it really belongs here 
for the reasons given above. In this experiment the 
larvae were treated exactly in the manner described above 
under Pink until Stage III., when other colours were 
added, as described below. 

Data.— Three larvse, which must be described sepa¬ 
rately. (a), when girdled Green tissue-paper was in¬ 
serted anteriorly, under about one-fourth of the body, 
the rest of the body remaining on the Pink paper. 
(&), Blue paper was similarly placed anteriorly, and gilt 
paper posteriorly, the colours occupying equal areas. 
{c\ to the anterior half Gold paper was added, and 
Black posteriorly, about equally. 

Besults .— 

(a) was a dark (8), typical and yellowish. 

(5) „ light (3), „ 

(o) „ dark (4), „ pinkish. 

These results harmonise completely with those described 
above, no effect being produced by the colours which 
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were added in Stage III. Hence we see strong confirma¬ 
tion for the susceptibility of the larvae in the earlier 
stage, as found by Mr. Poulton. 

IV. Yellow. 

A. The tissue-paper was of a strong mustard-yellow 
colour. 

Data .—Twelve larvss employed, all of which pupated 
on various days between Sept. 2nd and 18th. 

Results .— 

1 pupa was light (3), yellowish anti typical, but with, perhaps, an 

uuusual absence of black pigment patches. 

2 pupae were (4), both typical and greenish. 

3 ,, ,, pale (5), 2 very pale yollowi&h green, with black 

patches unusually developed; 1 similar, 
but somewhat deeper in colour, typical. 

6 ,, ,, deep (5), 8 distinctly green, but not very bright, some¬ 

what unusual black patches; 3 bright 
— green; 1 with extremely little pigment. 

12 

The production of green is here most striking. The 
colour is in the extremest cases a bright emerald-green, 
considerably stronger than the deepest green figured on 
Mr. Poulton’s plate. The colour used by Mr. Poulton 
was of a lighter shade, but the results confirm each 
other in a most interesting manner, for Mr. Poulton 
also found that Yellow (and Orange aLo) produced far 
stronger effects in the direction of green than are caused 
by Green itself. 

B. In this case also an attempted conflicting colour 
experiment is best included here, for the larvae were 
treated as above described until Stage III. 

Data .—Of nine larvae (a), (b), ( c ), and (fZ) had Black 
paper introduced posteriorly in Stage HI.; (e), (/), and 
(g) had Black introduced anteriorly; ( h ) had Blue added 
anteriorly; (t) had Blue added posteriorly. 

Results .— 

(a) was a deep (0). typical, the green exceedingly distinct and deep. 

(b) „ (5), typical. 

(c) „ pale f5), wuth well-marked patches. 

(d) „ light (4), pinkish. 

„ pale (o), dead; but Mr. Griffiths had noted, * * Bright green, 

yellow median line, and angles almost un¬ 
spotted.” 
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(/) was a pale (5), pinkish; almost entire absence of spots, 
to „ light (4), yellowish. 

(h) „ deep (5), lightish, with typical absence of pigment. 

(i) „ „ $1, dead; but Mr. Griffiths had noted, “Green, 

almost unspotted; thorax dark; bright 
yellow median line.” 

The effects of yellow being so much more characteristic 
and pronounced than those of pink, it is more clear 
than ever that in these results the yellow surroundings 
have had their full influence unaffected by the colours 
which were added later. The strongly pronounced green 
tint of the pupae, and the very marked absence of pig¬ 
ment, entirely agree with those described above, and 
with them confirm Mr. Poulton’s results with yellow and 
orange in a most interesting manner. 

V. Green. 

A. The tisBue-paper was of a slightly bluish-green 
colour when held up to strong daylight; otherwise a 
medium green colour. 

Data .—Bight larvas, which pupated between Sept. 
2nd and 18th. One of these was attached to the glass 
covering, although almost surrounded by the green 
background. 

Results .— 

1 pupa was (3), greenish, the patches well-developed. 

2 pupae were light (8), both typical and pinkish. 

1 pupa was dark (4), typical and greenish, very faint colour. 

3 pupae were (4), 1 typical and greenish ; 2 typical and pinkish. 

1 pupa was pale (5), typical. 

8 

B. In the case of two other larvae the surroundings 
were constituted by the green of mignonette-leaves. 

Data .—Two larvae come under this head: of these 
one pupated on August 7th amongst mignonette-leaves, 
in a white jar covered with plain glass; the pupa, when 
found, was upon, and surrounded by, the leaves, and 
quite apart from the white surface of the jar, but without 
any silken attachment. The second larva pupated in an 
earthen jar, concealed amongst mignonette-leaves. 
Results ,—Both pupse were deep (5), one being of a 
.bright green colour, highly typical, with hardly any 
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pigment; while the other was, at the time of examina¬ 
tion at Oxford, dead, and so could not be accurately 
described. It appeared, however, as if the black spots 
had been strongly pronounced and accompanied by 
an unusual “dusting.” Mr. Griffiths and I had, how¬ 
ever, examined it whilst it was alive, and the following 
description is given in Mr. Griffiths’ note-book:— 
“Green; thorax and wing-cases dark; median yellow 
stripe strongly spotted.” 

C. Here also a conflicting colour experiment was 
attempted, but with only a single larva, which had been 
treated as described above until Stage III., when a strip 
of bright Red opaque paper was added posteriorly. 

Result .—The pupa was dark (8), typical and yellowish. 
The red may have had some influence here, for the 
colour is darker than any produced by green alone 
either in these or in Mr. Poulton’s experiments. On the 
other hand, the increased darkness is not extreme, and 
it is impossible to feel confidence in the results shown 
by a single pupa. 

The results with green harmonise with Mr. Poulton’s 
records. 


VI. Blue. 

A very pale and transparent blue tissue-paper was 
used. 

Data .—Five larvae, one of which was taken on cabbage 
(and the only one not fed upon mignonette); all pupated 
from Aug. 24th to Sept. 7th. 

Results .— 

1 pupa was (2), with a pinkish ground colour; the pupa was very 
black anteriorly and on the wings, but the pink 
ground eolour very distinct and light, in patches 
anteriorly, and almost uniform posteriorly: 
hence classed as a (2), though it has the pigment 
of a (1) in parts, with the ground colour of a (8) 
or a (4) elsewhere. A very remarkable pupa. 

3 pupae were (4), 2 typical and pinkish ; 1 typical and yellowish, 

1 pupa was light (4), typical and pinkish. 

5 - 

As in Mr. Poulton’s experiments (with a much darker 
shade of blue) no special effects seem to have been pro¬ 
duced by these surroundings. It is, however, probable 
that the extreme paleness of the tint and consequent 
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predominance of white light may have assisted in the 
production of such light-coloured pup® (with the excep¬ 
tion of the first described). 

Before proceeding to a few miscellaneous experiments 
made by Mr. Griffiths, it will be well to tabulate all the 
results recorded above, and to include for comparison 
the results Mr. Poulton obtained with P. rapce , as shown 
in the table on p. 428 of his paper [L c .). It must be 
remembered, however, that Mr. Poulton’s results were 
confirmed by an almost equal number of experiments 
with P. brassica. The conditions of illumination were 
varied greatly in Mr. Poulton’s experiments, but for a 
complete account of the methods, &c., the paper itself 
must be consulted. Owing to the method adopted by 
Mr. Griffiths, and previously described, the colours 
employed must have been always in shadow. Mr. 
Poulton used a somewhat similar method in the case of 
some of the experiments with green, but so arranged 
that the illumination remained moderately strong. 

Two of Mr. Griffiths’ pupaa have been omitted from the 
table, the one under I. A., which pupated on the clear 
area, and pupa ( b ) under II., because it could not be 
placed in any of the degrees of colour with certainty. 
This table brings out the very great uniformity which 
exists between these two independent sets of experiments, 
and the confirmation is most complete and striking just 
where the results are most marked, m., when yellow 
surroimdings were employed. Mr. Poulton has shown the 
results of his experiments graphically {L c., p. 481) by 
a curve of which the ordinates represent the average 
amounts of pigment obtained in the several experiments, 
while the abscissa lme is formed from the scale of wave¬ 
lengths. As it was impossible to obtain satisfactory 
spectra from Mr. Griffiths’ pale tints and discontinuous 
tissue-paper, it was thought better not to construct a 
curve to express his results; but the ordinates were 
calculated by the use of Mr. Poulton’s scale, and were 
found to correspond with the lengths of those of his 
scheme in a very remarkable way. But this fact is 
apparent by a simple inspection of the table given 
below, which in reality shows far more than could be 
seen by the graphic method. 



Table showing the Besultb op ail the Experiments described, and comparing 

TECH WITH THOSE OBTAINED BY Mr. POULTON. 


S 


Colours used as stimuli and 
number of experiment. 

/Black surface in darkness! 

& Black surface somewhat) 
pq ® j shaded 

6 ”i Black surface le3s shaded 5 
g Black surface probably 
. \ less shaded .. 

.§ (I. A. Black surface in 
d p I darkness 
^ a! ‘j I B. Black surface ini 
S ( strong light .. 

® /White surface in very] 
c.* stiong light .. 

. White surface in strong 

® Bght. 

jxj White surface almost in 
\ complete darkness 
/II. White surface with) 
varying illumination, 
and obscured by other! 
colours towards end of] 

, / experiment .. 

HI. A. Pale pink in sha-l 
dow .. .. 

III. B. Same, only other] 
colours added in Stage] 

m. 

/Bed-brick walls, illumina¬ 
tion probably variable 
Orango (deep) in fairly) 
strong light .. 

Yellow (pale) in fairly) 
strong light .. 

I IT. A. Strong yellow in] 
shadow.. 

IY.B. Same, only other) 
colours added in Stage 

in. 

j Green (yellowish) in mode¬ 
rately strong light . 
ft I Same, with gieen leaves 
pq - Pale bluish green in strong! 

m ( light. 

Deep green paint, some-] 

\ what shaded .. 

V. A. Green in shadow.. 

IY. B, Green of leaves in] 

O 1 shadow 
~j/Y. C. Same as A., only! 

other colours added iuf 
3 | Stage m. .. 

_ 'Pale blue in shadow 

ft | Dark blue in strong light] 

H 


ft 

fll 



Observations and 
Conclusions. 


The gi eater darkness of the 
pup® with the increasing 
. lUnmination of the black 
smface is very remarkable 
and interesting. 


btrongly confirm the effects 
, of black, but not the 
cuiiuus i elation to illumi¬ 
nation. 


The greater lightness of the 
pupa with neater illumi¬ 
nation is the converse of 
the leeulta with black sur¬ 
faces. 


The effect may have been 
mailed by other oolours, 
but the numbers are too 
few to draw conclusions. 

The results aie probably due 
to the light paper tending 
to light pup®, the faint 
Bhade of pink tending to¬ 
wards duiker pupre, but 
haidly strong enough to 
produce effect. 

The dark tendency of a pro- 
nouncedrediBweli seen here. 
This marked green effect 
(and absence of pigment) 
confirmed by P. braMtam, 
As above, only not sostrongly 
towaids gieen. P. brassiea 
also confirms. 

Confirms the two latter re¬ 
sults conclusively. Clear 
proof that the colours 
added in Stage III, wore 
without effect. 

It is very remaikable and 
intei ebting that the green 
should tend lew strongly 
. lowapls green pup® than 
yellow and orange, as 
Bbown above. Confirma¬ 
tion from P. brassiea. 


These results qnite confirm 
those given above. 


The lightness of pup® pro¬ 
bably due to paleness of 
paper. 

Darker pup® because of 
darker colour. 
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6. Miscellaneous Expebikents. —A. Conflicting colours . 
—Two larvae were accidentally treated so as to be exposed 
to conflicting colours for nearly the whole of the period 
before pupation. These larvae, while wandering in 
Stage I., worked their way behind the tissue-paper and 
fixed themselves to the surface of the white jars, so that 
the ventral surface was exposed to white and the dorsal 
surface to the coloured tissue-paper. 

Data. —One larva (a) was exposed dorsally to Blue 
tissue-paper; one larva ( b ) was exposed dorsally to Pink 
tissue-paper. 

Results .— 

(a) was (4), typical and pinkish. 

(tb ) „ (4), typical and strongly pinkish. 

It appears that these results were caused by the white 
surface, aided, or, at all events, not interfered with, by 
the pale colours. It is noteworthy that these pale 
tissue-papers seemed, in the experiments previously 
described, to produce light pupse rather than those with 
darker pigment, such as might have been expected from 
the colours themselves. 

B. Attempted conflicting colours . — A larva having 
entered Stage III. on the plain deal side of a glass- 
covered wooden box, Red was added anteriorly and 
Green posteriorly. During the pupal eedysis the girdle 
was broken. 

Result. —The pupa is described in Mr. Griffiths’ notes 
as “ pinkish at first, with a well-defined yellow stripe, 
but it faded to greyish green, with darker wing-covers.” 
TVhen examined with the others it was a (4) greenish and 
typical. It is probable that this pupa assumed its 
“normal” colour, perhaps slightly directed towards a 
light form by the colour of the deal surface. 

C. Two larva pupated on clear glass jars (containing 
leaves of the food-plant). 

Results .— 

1 pupa on a smooth surface was (4) pinkish, typical. 

1 pupa on a fluted surface was deep (5), very deep green. 

Tin-foil was used as a stimulus in three cases, but the 
commonest giey pupss were produced, and this environ¬ 
ment was probably without effect upon them. 

No very satisfactory conclusions can be drawn from 
these few miscellaneous experiments, the data being 
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insufficient. The light-coloured and green pupae pro¬ 
duced by the clear glass are interesting, and confirm the 
general result of Mr. Poult on’s similarly-arranged 
experiment, showing that, on the whole, strong illumina¬ 
tion and the proximity of green leaves does produce 
these appearances. The pupae in experiment (A) show 
the effect of white surroundings. 

7. Conclusions. —The general results of these experi¬ 
ments may be shortly summed up as follows:— 

(a) . Mr. Griffiths confirms Mr. Poulton’s observation 
that dark surroundings exercise a retarding influence 
upon the period before pupation. 

(b) . In the failure of the attempted conflicting colour 
experiments (in which the colours added in Stage III. 
produced no effect), there is strong confirmation of the 
results of Mr. Poulton’s experiments on Picris and 
Vanessa , which show that the freshly-formed pupa is 
not photographically sensitive, and that Stage II. is the 
time of chief susceptibility. Compare especially the 
results of the two sets of experiments with yellow 
(TV. A. and IV. B) in support of this, although these 
are only more striking than others because the yellow is 
itself a much stronger influence. 

(c) . The general results of the colours themselves also 
entirely confirm Mr. Poulton’s experiences. This is 
notably the case with the dark pupae produced by black, 
the green pupae produced by yellow, and the effects of 
green, and of white (as far as they go). The pale 
colours, pink and light blue, probably acted as somewhat 
dusky white surroundings, producing indeterminate, 
but, on the whole, rather light, results. 

(d) . The special effect of yellow surroundings in 
arresting the formation of dark superficial pigment, and 
in tending towards the production of green pupae, were 
very striking, and confirm Mr. Poulton’s suggestion that 
rays from this part of the spectrum, when predominant 
in the light incident upon the susceptible larva, deter¬ 
mines the production of these results whenever green 
pupae are produced by the influence of surroundings, 
viz., when, as in nature, green pupae of Pieris are pro¬ 
duced on green leaves, that the effect is caused by the 
reflected yellow rays only. 

Although no new conclusions can be drawn from these 
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interesting experiments, it is of high importance that 
the confirmation of recently-published results obtained 
by larger experiments and more accurate methods should 
be affoided by the work of an entirely independent 
investigator. Mr. Griffiths was, in fact,. entirely 
unaware of Mr. Poulton’s conclusions, and imagined 
that the foimer theory of “photographic susceptibity ” 
on the part of the freskly-lormed pupa accounted for 
the facts. It is therefore interesting to note that, had 
not this latter theory been already entirely upset by 
Mr. Poulton’s investigations, it would have been equally 
disproved by the experiments recorded in the present 
paper. 




( 2G9 ) 


XI. A cataloque of the Lepidoptera of Sikkim , by H. J. 
Elwes, F.L.S., F.Z.S., &c. ; with additions , cor - 
rections , ow seasonal and local distribution , 

by Otto Moller. 

Part I. EHOPALOCEEA. 

[Read Febiuaiy 1st, 1888.J 


Plites VIII., IX., X.. fc XT. 

Though the following catalogue is the result of many 
years’ collecting in Sikkim by Mr. Moller, myself, and 
others, and though it includes a far larger number of 
species than have ever been recorded from any district 
in the Old World, yet I am afraid it will be still far from 
complete, at least so far as the Heteroeera are concerned; 
but, though every year brings to light many new species 
from this wonderfully rich country, and our knowledge 
of many of those already known is very imperfect, yet 
I think the time has come when it may be of great use 
to lepidopterists both in India and elsewhere. 

The greater part of what has been written on 
Indian Lepidoptera previous to Mr. de Niceville’s book 
is the work of those who have no local knowledge of 
the species they describe; and has been confined almost 
entirely to bare descriptions made without reference 
to the numerous allied forms which exist in other parts 
of the Indian region, and with much more narrow 
ideas of the variation of species than are characteristic 
of the best modern workers in all branches of natural 
history. It will be seen in the course of my list how- 
numerous are the names which I have been obliged 
to consider as synonyms; and, though I have gone 
farther in this direction than any one who has 
previously worked at Oriental Lepidoptera, I honestly 
believe that in many cases I have hardly gone as far as 
facts would justify, though I have endeavoured to recog¬ 
nise as specific the most minute distinctions, when they 
appear to be constant or structural. In a local catalogue 
of this kind, however, which is rather a contribution to 

TRANS. ENT. SOO. LOND, 1888.— -PART III. (OCT.) U 
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geographical distribution than to systematic Ento¬ 
mology, my readers will not be too critical on this 
point, especially when they remember that no revision 
of the genera of butterflies exists more recent than that 
of Doubleday and Hewitson, to whom many of the 
species and supposed genera included in this list were 
entirely unknown; and though, for convenience 1 sake, I 
have followed the nomenclature and arrangement of 
Marshall and de Niceville’s work on the Butterflies of 
India so far as it extends, yet, however painstaking and 
admirable a book this may be, neither the time nor the 
man has yet arrived to do such work as it should be, 
and one day will be, done. 

The materials at my disposal have been very ample, 
and, though it is a matter of great regret to me that the 
very large and fine collections made by Dr. Lidderdale 
and the late Mr. Atkinson in Sikkim should have been 
dispersed, without any complete record of their contents, 
yet Moller’s indefatigable efforts have probably missed 
very few species procured by them; and, as he has 
freely placed at my disposal his unrivalled knowledge of 
Sikkim butterflies, I am able to give the range and 
season of most of them with tolerable exactness, which 
is of far greater importance to Science than the addition 
of a few bare names to a list which is already so 
extensive. 

My own travels in Sikkim commenced in 1870, when 
I spent six months, from May to October inclusive, in 
the country, and visited the interior with Mr. Blanford, 
of the Geological Survey, vhen we -went over a great 
part of the ground which had previously only been 
visited by Sir J. Hooker and the late Mr. Campbell. In 
this year I devoted my attention mainly to Ornithology, 
and on my return gave my collection of Lepidoptera to 
Mi\ Godman. In the winter and spring of 1876, and 
again in 1880—81, 1 revisited Sikkim, but, owing to its 
being the dead season for insects on both these occasions, 
I added but little to my knowledge of them, though I 
became possessed of a very large collection formed be¬ 
tween 1870 and 1881 by Mr. Wilson, which contained 
many species now very rare or extinct in British Sikkim. 

I also received, from my late friend Mr. L. Mandelli, many 
fine species of moths, and began, with Mr. Gammie’s 
kind assistance, to employ native collectors in the interior 
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and on the Tibetan and Bhotan frontier, who have in 
successive years procured many species which do not 
occur in the outer and accessible parts of Sikkim. 

In 1886 I received permission to accompany the 
embassy which the Indian Government intended to send 
under Mr. Colman Macaulay to Lhasa, and during the 
delay of the mission at Darjeeling I collected diligently 
in British Sikkim from May 18th to the end of August, 
and observed a large quantity of species in life, besides 
what I obtained through my native collectors and my 
friends Messrs. Moller, Gammie, de Nieeville, and 
Knyvett, to all of whom my best thanks are due for 
their great help and kindness in assisting my pursuits. 

To Mr. Moller, however, I owe the greater part of 
the observations and notes here recorded, and, as 
this gentleman has been for ten years a resident in 
Sikkim, and has both personally and through native 
collectors steadily increased his knowledge of the 
Lepidoptera during this long period, I believe that no 
place in the tropics of the Old World has been worked 
so thoroughly as British Sikkim, or would so well repay 
the labour which he has devoted to it. 

A very large number of the smaller species, especially 
the Lyccenida and Hcsperidcs , which were previously 
unknown or supposed to be very rare, are now taken in 
abundance by him and his men, and have been de¬ 
scribed and admirably figured by Mr. de Nieeville in the 
Journal of the Asiatic Society of Bengal and elsewhere. 

A certain number of species which were collected 
by others, hut which we have not personally pro¬ 
cured, are included on the authority of Hewitson and 
Moore, but where I see any reason to doubt the correct¬ 
ness of the locality given I have not numbered these 
species in my list. 

Though it would he impossible for me in the limits of 
a paper of this kind to describe in detail the physical 
features of Sikkim, which have been so faithfully and 
admirably described by Sir Joseph Hooker in his 
* Himalayan Journals,’ and by HodgBon in his numerous 
papers on the Natural History of the Himalayas; yet, in 
order to explain the wonderful wealth of natural produc¬ 
tions in Sikkim, I must say a few words on this subject. 

Sikkim is a small territory situated between Nepal 
and Bhotan, hounded on the north by Tibet and on the 

r 2 
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south by the plains of Bengal. That part of it which is 
included in British territory, and which alone has been 
well explored by Europeans, is less than forty miles wide, 
and extends from the Singalelah range, which forms the 
Nepal boundary, to the great Tista river, which separates 
it from British Bhotan; and is not more than twenty or 
thirty miles from the Rangit river, which separates it 
from independent Sikkim, to the plains. Its highest eleva¬ 
tion is on the north-western frontier, where the mountain 
called Sundukpho exceeds 12,000 ft. Sikkim consists 
for the most part of steep hills covered with virgin forest 
above 6000 ft., but cleared for tea and native cultivation 
down to about 1500 or 2000 ft., except in those places 
where the slopes are very steep, and in the bottoms of 
the deep tropical valleys which everywhere intersect the 
country. In the ulterior the mountains rise to the 
highest elevation in the world, none of the passes into 
Tibet being much under 15,000 ft. in elevation, and 
some over 18,000 ft.; but of this part of Sikkim we 
know comparatively little, owing to the many natural 
and political obstacles which still exist, and which have 
prevented this paid of the Himalaya from being as well 
known as the north-western part of the range. 

The forest consists of tall trees, varying very much 
in character according to the elevation, and mostly 
accompanied by a luxuriant undergrowth of shrubby 
and herbaceous vegetation or bamboos, which make it 
in many places almost impenetrable. f - 

The deep valleys of the Rangit and Tista, with their 
numerous tributary streams, are extremely hot and 
damp during the greater part of the year, and unhealthy, 
except in the dry season. The Eastern Himalayas have 
been divided by Hodgson (see Journal of the Asiatic 
Society of Bengal for 1835) into three zones of elevation, 
each of which has a very distinct fauna and flora; and, 
when writing on tho distribution of Asiatic birds (Proc. 
ZooL Soc., 1873, p. 65;, I showed that these three zones 
are perfectly characteristic of three different zoological 
provinces. The lower or tropical zone extending up to 
about 5000 ft., which is inhabited by plants, birds, and 
insects characteristic of the Indo-Malay region. The 

* The character of the forest in different parts of Sikkim is very 
well described by Mr. Gamble in the first volume of the ‘ Indian 
Forester/ Calcutta, Central Press Co., 187(3, where there is an 
excellent map of tlit district. 
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middle or temperate zone from 5000 up to about 10 or 
12,000 ft., which, though mostly of subtropical character, 
is largely peopled by birds, plants, and insects peculiar 
to the mountainous region extending from Kashmir to 
Sumatra and Formosa, which I then christened the 
Himalo-Chinese subregion. Thirdly, the alpine zone, 
above 12,000 ft., which belongs to and is inhabited by 
forms peculiar to or characteristic of the Palsearctic 
region.* 

But, though the distribution of Lepidoptera is very 
similar to that of birds, yet many of the genera as at 
present recognised are much more cosmopolitan in their 
range, and I do not find that the middle zone contains 
anything like the same proportion of peculiar species 
or genera of Lejndoptera in proportion to the lower one, 
as it does in the case of birds and plants. I also notice 
that the upper zone, especially in the outer hills, where 
the rainfall is much heavier than in the interior, is 
much poorer both in abundance and variety of species 
than might be expected from its great extent and eleva¬ 
tion, and from the great number and variety of species 
which are found in the adjoining regions of Turkestan 
and China. This, however, may be accounted for by 
the extreme moisture of the climate, and the prevalence 
of rain and mist during the summer or rainy season, 
which lasts almost without intermission from May till 
October. It is also probable that a better knowledge of 
the drier valleys and mountains of the interior at an 
elevation of 9—14,000 ft. will add many new species to 
the few which we at present have obtained through our 
native collectors, as it must he remembered that no 
European has hitherto collected insects systematically at 
a higher elevation than 12,000 ft. in the Eastern Hima¬ 
layas, and that the interior valleys are as yet practically 
untouched. 

It seems to be unquestionable that a damp and sun¬ 
less climate, even if warm, is much less favourable to 
tbe abundance of Diurnal Lepidoptera, both as regards 
individuals and species, than a dry sunny one, even if 
the summers are short and the winters severe; and 
therefore we find a far greater abundance of species and 
individuals of butterflies in the lowest valleys of Sikkim, 

‘ The mean temperature of Darjeeling, 7500 ft. elevation, is 
about oiT Falir.: monthly average, highest 64°, lowest 41 r . 
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where there is more or less sun almost every day, even 
in the rainy season; than we do on the middle zone, 
where the forests which clothe the hill-sides above 
6000 ft. attract the clouds and condense them into 
rain. And I particularly remarked, during the rainy 
season of 1886, that the zone of elevation from 4000 to 
6000 ft., which is perhaps the richest of all in birds and 
plants, is comparatively much poorer in insects than 
the zones below it, partly, I believe, on account of the 
comparative want of sunshine, and partly on account of 
the extensive clearing of forest for cultivation, which 
has been going on much more extensively and rapidly 
since the introduction of tea cultivation. This observa¬ 
tion, however, does not apply to the Heterocera, for, 
on the contrary, I found all families of moths except 
Spkingidce,&n<!Lthe day-flying ChalcosiicUe andAgaristidce, 
infinitely more abundant both in individuals and species 
at from 6000 to 9000 ft. than they are between 4000 and 
6000 ft. And though, owing to the unhealthy climate of 
the valleys below 2000 ft., especially at night, I have had 
but little opportunity of collecting moths in the lowest 
valleys, yet I do not believe that they are so numerous 
in proportion to the butterflies as they are at Darjeeling 
itself, where at about 7000 ft. elevation, in a single night, 
I collected above 120 species of Heterocera. 

With regard to the notes on elevations, and months of 
appearance of species given in this paper, I must say 
that they cannot pretend to he more than approximately 
correct, as, though they are drawn up by Moller from 
seven years’ experience, yet a large number of them are 
based on the specimens brought in weekly by his native 
collectors, and refer in many cases to species which 
neither he or I could ever have believed to be half as 
numerous as they are if we had relied on our own 
observations alone. The assistance which we have 
derived from these native collectors is very great, and 
some of the Lepchas, who have been encouraged to 
persevere in taking the smaller and less conspicuous 
species, have developed a talent for collecting which any 
European might envy. Living as they do in the low 
valleys, able to endure an extreme of damp heat which 
is most exhausting to us, and knowing by long expe¬ 
rience the exact spots, and the seasons when the rarer 
species are to be found, they havo procured in abundance, 
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and in splendid condition, many species whose existence 
was a few years ago quite unexpected. But to the higher 
elevations, where they feel the cold much more than 
we do, they will not go willingly, or work half as well, as 
they do below, and so it happened that on my first visit 
to Tonglo, a mountain 10,000 ft. high, on the Nepal 
frontier, and only twenty miles from Darjeeling, I took 
in great abundance several butterflies which had hitherto 
been thought extremely rare, and three which were 
undescribed, besides a great number of Heterocera 
which are quite unknown to Science. 

Again, as to the dates which are given for the 
occurrence of the different species, I may say that in 
the case of insects inhabiting the hot valleys below 
8000 ft., which form so large a proportion of the whole, 
the season begins early in March, when the first broods 
of many species begin to fly. During April and May 
the numbers of individuals and species increases to its 
maximum, and those species of Papilio and others which 
we believe to be single-brooded come out at this time. 
Occasional heavy rains commence in May, which about 
the 15th of June become much more continuous, lasting 
with almost daily bright intervals in the lower valleys; 
but with only an hour or two of sunshine in the early 
morning, or rare breaks of a week or ten days of fine 
weather at the higher levels, until September or October. 
This, however, is the season when butterflies are com¬ 
paratively most numerous at the higher levels and less 
abundant in the hot valleys, but, though we cannot say 
so with certainty, we believe that an irregular succession 
of broods of most species appear throughout the rainy 
season, which at the close of the rains assume increased 
proportions; so that October is, next to April, the best 
month for collecting in the tropical zone. From October 
the number of species rapidly decreases till the end of 
the year, when a few only are found in the lowest valleys 
and outer hills. During January and February there is 
almost a cessation of butterfly-life, though even then 
some species can always be found on sunny days. 
But in dividing the year for entomological purposes in 
this part of the tropics we can define three seasons. 
First, the hot from March to June. Secondly, the wet 
season from June to Octobor, when about 8-10ths of the 
annual rainfall occurs. This vaiies in SikLim from about 



276 Mi*. H. J. Elwes’ catalogue of the 

80 or 90 in. at Pashok and Badamtam/ which are low 
down behind the great forest-covered hill of Sinchul; on 
a northern spur of which Darjeeling stands; to 160 or 
180 in. at Rungbi and Kursiong. "When a seasonal 
variation occurs in the markings and ocellation of 
certain species, which has been proved to be the case by 
Messrs, de Nic6ville and Moller, it may be expected in 
the broods appearing at the beginning of the hot season, 
and at the beginning and end of the rainy seasons; but, 
as these periods are more or less variable and not 
defined so sharply as in the plains, so also do we find 
the seasonal forms less sharply defined, and sometimes 
connected by intermediate varieties, as is also the case 
in some European and American species. It must also 
be remembered in connection with this subject that the 
period required for the completion of the preliminary 
stages in Lepidoptera is much shorter in a tropical than 
in a temperate climate, and that it is therefore more 
difficult to lay down any rule for the appearance of 
seasonal forms. Lastly, we have a period of cold 
weather lasting from November till February, and 
accompanied by some rain, mist, and hoar-frost at 
elevations of 5—7000 ft., which is almost a dead season 
for butterflies, though in the Terai and lowest valleys a 
considerable number of species may be taken even at 
this season. 

It must not be supposed, from a perusal of this list, 
that many of the species which I have marked as 
common are common in the sense that we sometimes 
use the word. I have spent many months without once 
seeing insects, which, though abundant in certain spots 
or at certain seasons, are by no means generally distri¬ 
buted ; and, though I am inclined to say of butterflies 
what Sir Joseph Hooker says of plants, namely, that 
they are not so local or narrowly limited in their range 
in the Himalayas as in Europe, yet it would require 
some years of diligent search to obtain anything like an 
idea of the variety which really exist even in such a 
restricted locality as Sikkim. And for this reason 
I think hut little importance can he attached to generali¬ 
sations based on a few weeks or even a few months of 


* At Bingla, elevation 2000 ft., in 1884 only 48in. were recorded, 
but the average is about 80 in. 
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collecting by travellers in tropical countries, as such 
collections rarely contain more than the commoner 
species. I should expect an active and experienced 
collector to take 90 per cent, of the butterflies which 
existed in a district like the Alps or Pyrenees in one 
season, whilst in such a region as Sikkim I do not think 
he would take 50 per cent., though the season lasts at 
least twice as long. And, notwithstanding the wonderful 
number of butterflies w T kich occur in the lower valleys 
of Sikkim, I have never been able to take in one day so 
many species as I have done in one clay in the Italian 
valleys of the Alps, whilst in the middle and upper zones 
I should not expect to take more than twenty to thirty 
species of Pihopalocera on the most favour-able day, and 
such a day might occur perhaps only half-a-dozen times 
in the whole season. As to the Heterocera, I do not 
believe that a lifetime would exhaust them, as every 
Change of locality brings a number of new species, and 
many species only seem to be taken at intervals of 
several years. 

In order to compare the characteristics and abundance 
of the butterfly fauna of Sikkim with that of adjoining 
regions of a similar character, I have selected two of 
which we have the best, though not a complete know¬ 
ledge ; namely, the Malay Peninsula and the North-west 
Himalayas. 

Por the first I have taken Mr. Distant’s catalogue 
of butterflies as it stands in his recently-completed 
work, * Rliopalocera Malayana,’ though I believe that 
if he had worked on such ample materials as I have 
done he would have added many good species to this 
list, and at the same time omitted many which he treats 
as species, though without any proof that they are so, 

Por the North-west Himalaya I have compiled a 
catalogue from various sources, of which the principal 
are the lists of Capt. Lang’s collection in Proc. Zool. 
Soc., 1865, and Mr. Hockings, in Proc. Zool. Soc., 1882, 
both worked out by Moore. I have also used the paper 
on the Butterflies of Kumaon by Doherty, in the Journal 
of the Asiatic Society for 1886, and some MSS. notes on 
the Butterflies of Kangra, Kulu, and Lahoul, sent me by 
Ca^t. Graham Young. As almost all the species de¬ 
scribed in these papers are well represented in my own 
collection, I am able to say that this list is fairly 
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accurate and complete, though I have omitted many 
names which do not represent distinct species. I have 
also omitted in the north-west list all those species 
which, as far as we know, only occur in Ladak, and do 
not strictly belong to the Himalayan fauna. The 
majority of the Sikkim species no doubt extend to the 
Khasia and other hill-ranges of Assam, but we have 
no sufficiently complete list from those ranges with 
which to make a comparison, 

A study of these three lists will show how much richer 
Sikkim is in species, than the countries on either side of 
it, the reason being that the very hot and wet climate of 
the lower valleys enables a large proportion of the 
Malayan species, and many peculiar ones of similar 
character to exist in them; whilst the immense forests 
of the middle zone contain a large number of species 
for which the Malay Peninsula, as far as we at present 
know it, is not equally well fitted. In North-west 
Himalaya it will be seen that the number of these 
Malayan and peculiar Himalayan forms is much less, 
and, though a proportion of them oceui as far west as 
Kunmon, yet they rapidly diminish as we go towards 
Kashmir; whilst, on the other hand, a number of 
genera and species of more Paloearctic character begin 
to appear in Kumaon, and increase in the extreme 
north-west on account of the great diminution in the 
rainfall and much drier and sunnier climate of the 
middle and upper zones as compared with the Eastern 
Himalayas. 

I think, however, that if it were possible to explore 
thoroughly the valleys and mountains of the Mishmi 
and Abor hills in the extreme Eastern Himalayas, we 
should find a fauna, if not so rich in number of species, 
yet even more peculiar and interesting than that of 
Sikkim, and including probably a number of species 
which are more closely allied to those of Western China 
and Eastern Tibet, of which at present we know so little, 
though that little is of surpassing interest. 
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Comparative List of the Butterflies found in 
Sikkim with those of the Malay Peninsi’la 

AND THOSE OF THE NoRTH-WeST HIMALAYA FROM 

Kashmir to Kumaon. 


Malay Pluinsula. Sikkim. 3n.\Y. Himalaya, 


1 Danais melanoides 1 Danais melanoides 


1 Hestia lynceus 

2 H. linteata 

3 H. leueonoe 

4 Idieopais daos 

5 Danais vulgaris 
0 D. ju\enta 

7 D. aspasia v. crocea 

8 D. tytia 

9 D. melaneus 

10 D. agleoides 

11 D. aeptentrionis 
D. chrysippus 

12 D. genutia 

IB D. melanippus v. 
hegesippus 

14 D. abigar 

15 Eupluea malayica 

16 E. bremeri 

17 E. marsdem 

18 E. eastelnaui 

19 E. midamus 

20 E. mulciber 

21 E. ledereri 

22 E. vestigiata 

23 E. diocletianus 

24 E. crassa 

25 E. dejeani 

26 E. chloe 

27 E.margarita 

28 E. distanti 

29 E. godarti 

30 E. menetriesi 

31 E. pinwilH 

32 E. harrisi 

33 Cuelites epiminthea 

34 0. euptycniodes 
85 Mycalesis anaxias 


36 M. medua 

37 M. blasiuB 
88 M. mincus 


NYMPHALID.E. 

DANAINAE. 


2 D. tytia 

3 D. melaneus 

4 D. limniace 

5 D. aeptentrionis 
G D. chrysippus 

7 D. genutia 


8 Euplcca midamus 


SATYRINJZ* 

15 Anadebis hi m achala 

16 Mycalesis anaxiaB 

17 M, sanatana 
M, gopa 

18 M.medus 
M. runeeka 

19 M. blasius 
M. perseus 

20 M. milieus 


2 D. tytia 

3 D. limniace 

4 D. septentrionis 

5 D. ohrysippus 

6 D. genutia 


7 Euplcea midamus 


9 Mycalesis sanatana 

10 M. perseus 

11 M. milieus 


9 E. rk&danmnthus 

10 E. rogenhoferi 

11 E. Klugii ) 

E. Kollari J 

12 E. core 8 E. core 

13 E. deione 

14 E. hopei 

? alcathoe 
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39 Mycalesis orseis 

40 M. maianeas 

41 M. nautilus 
4*2 M. mnasieles 
43 M. fusca 

41 M. anapita 
45 M. janardana 
40 M. ustulata 
47 Keonna Lo'wii, var. 


48 Lethe minena 


49 L. mekara 


50 L. europa 


SiEanr. 


TYRIXjE— continued, 

Mycalesis visala 
M. indistans 


21 M. suaveolens 

22 M. malsara 

23 M. rudis 

24 M. nicotia 
M. Langi 

25 Neoiina margaritoe 
20 X. hilda 

27 Lethe scanda 

28 L. bhaiiava 

29 L. latiaris 

30 L. smorix 

31 L. kansa 

32 L. \indhya 
38 L. mekara 
84 L. di stans 

35 L. ehandica 

36 L. europa 

37 L. dyrta 

38 L. dmarbas 

39 L. rohria 

40 L. venna 

41 L. masoni 

42 L. siderea 

43 L. sidonis 

44 L, maitiya 

45 L. seibonis 

46 L. nicetella 

47 L. nicetas 

48 L. visrava 

? ^ deliadeB 

49 L. tristigmata 

50 Zophoessa sura 

51 Z. dura 

52 Z. goalpara 

53 Z. atkinsonia 
51 Z. baladeva 

55 Z. mmadeva 

56 Z. jalaunda 

57 Z. inolleri 

58 Z. yama 

59 Neope bhadra 
00 N. pulaha 

61 Oiiuoma damans 

62 Raphicera satiicius 
03 R. moorei 


N.W. Himalaya. 


12 Mycalesis heri 

13 M. malsara 


11 Lethe europa 
15 L. dyrta 
10 L. hyrania 

17 L. rohria 

18 L. verma 

19 L. vaivarta 

20 L. sidonis 

21 L. maitiya 


22 Zophoessa goalpara 

23 Z. baladeva 

24 Z. jaJaurida 
26 Z. yam a 

26 Neope pulaha 

27 Oriuoma damans 

28 Raphicera satricius 

29 R. moorei 

30 Pararge kashmeri- 

enas 

SI P. schakra 
32 P. menava 
83 Satyrus parisatis 
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SATYRIK.E—conti nued. 

34 S. aemele 

35 S. hubneri 

36 S. brahminus 

64 Satyrus padma 37 S. padma 

65 S. loha 36 S. loha 

60 S. brahminus 

? S, sarasw ati 39 S. aaraswati 

40 S. awaha 

41 Epinephele davondra 

42 E. clieena 

43 E.iDulchra 

44 E. ecEnonymplia 

(maiza) 

61 Yphthima pandocus 67 Yphthima iihilomela 45 Yphthima philomcla 

52 Y. metliora ? 68 Y. methora 46 Y. asterope 

53 Y. newboldi 69 Y. newara 47 Y. nareda 

70 Y. sakra 48 Y. sakra 

54 Y. fasciata 49 Y. avanta 

55 Y. hubneri 71 Y. hiibneri 

56 Eritea angularis 

72 Oeneis pumilus var. 50 OeneiB pumilus 

57 Ragadia criaia 51 Erebia shallada 

52 E. kaiinda 

53 Callerebia scanda 

73 Callerebia annada 51 C. annada 

74 Zipcetes scylax 55 C. nirmala 

56 C. liyagriva 

58 Melanitis leda 75 Melanitis leda 57 Melanitis leda 

M. ismene M. isniene M. ismene 

59 M. zitenius 75b M. zitenius 58 M. ziteniug 

6 i M. suyudana 75c M. duryodana 

61 M. abdulhe 

75 d M. asTva 59 M. aswa 

ELYMNIIN.E. 

76 Cyllogenes suradeva 

62 Elymniasdiscvepans 77 Elymnias undularis 60 Elymnias undularip 

68 E. nigrescena 78 E. leucocyraa 61 E. leucocyma 

64 E. lutescens 79 E. patna 62 E. patna 

65 E. lais 80 E. vasudeva 

66 E.penanga 81 E. timandra 

67 E. abrisa 

68 E. casiphoue 

69 E. saueri 

70 E. kiinstleri 

71 E. godfeiyi 

72 Discophora celinde 82 Discophora celinde 

78 D. tullia var. 83 D. tuhia 

74 D. son&iaca 84 D. spiloptera 

MORPHINE. 

85 Enispe euthymnius 

86 E. cycnus 
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* MOKPHINdu — continued , 

7 5 Thanmantislucipor 87 Thaumantis diores 

76 T. noureddin 88 Stictopthalma cama- 

deva 

89 S. nounnahal 

90 Clerome areesilaus 

91 Amathusia poithens G8 Amatlinsia sp. 


77 T. odana 

78 T. pseudaliris 

79 Clerome areesilaus 

80 C. graoilia 

81 C. faunula 

82 Amathusia phi- 

dippua 

83 A. dilucida 

84 Zeuxidia amethy- 

stua 

86 Z. doubledayi 

86 Z. aurelius 

87 Tenaris birchi 

88 Xanthottenia busiris 


89 Ergolis merione 

90 E. ariadne 

91 E. isaeus 

92 Euripus consimilis 
(Euplceoides) 

98 E. halitherses 

94 E. pfeiffer® 

95 Cupha erymanthis 


96 Atella sinha 

97 A. phalanta 

98 A. alcippe 

99 Cethosia logani 

100 C. methypsea 

101 C. biblis 

102 C. hypsina 

103 Cynthia deione 

104 C. cantori 

105 Ehinopalpa fulva 

106 B. ? eudoxia 

107 Prothoe nniformis 

108 P. angelica 

109 P. Caledonia 


110 Hestina nama 


NY2IPHALINYE. 

92 Pareba vesta 

93 Telchinia violro 

94 Eigolis merione 

95 E. ariadne 


100 Atella sinha 

101 A. phalanta 

102 A. aloippe 
108 Cethosia oyane 

104 C. biblis 

105 Cynthia erota 

106 Helcyra hemina 

107 Sephisa chandra 

108 Apatnra namoana 

109 A. chevana 

110 A. parvata 

111 A. sordida 

112 A, parisatis 
118 Hestina nama 

114 H, peraimilis 

115 Herona marathus 


64 Pareba vesta 

65 Telchinia Yiolre 


69 M. balbita 

70 Atella sinha 

71 A. phalanta 


72 Sephisa dichroa 

73 Apalcua namouna 


74 Bilipa morgiana 


75 Hestina peraimilis 

76 H, mena 


96 Euripus consimilis 66 Euripus consimilis 

97 E. halitherses 

98 Cupha erymanthis 67 Cupha erymanthis 

99 Melittea sindura v. 68 Melitaea sindni’a 
orientalis 
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NYMPHALINJS — continued. 


111 Precis iphita 11G Precis iphita 

112 P.ida 

113 Junonia asterie 117 Juuonia asterie 

111 J. atlites 118 J. atlites 

115 J. lemonias 119 J. lemomas 

116 J. wallacei 

120 J. cenone 

121 J. orythia 

117 Neptis hordonia 122 Neptis hordonia 

118 N. peraka 123 N. radha 

119 N. miah var. 124 N. miah 

120 N. dindinga 125 N. ananta 

121 N. tiga 126 N. viraja 

122 N. anjana var. 

123 N. ophiana 127 N. zaida 

124 N. nata 

125 N. leuconata 128 N. manasa 

129 N. amba 

126 N. gononata 130 N. cartica 

127 N. vikasi 131 N. vikasi 

128 N. vikasi v, herita 

129 N. eurynome 132 N. varmona 

130 N. duryodana var. 133 N. astola 

131 N. charon 

134 N. soma 
1346 N. adipala 
134c N. susruta 

185 N. nandina 

132 N. ophiana 136 N. ophiana 

133 Cirroehroa clagia 

134 C. bajadeta 

135 C. malaya 137 Cin'ochroa aoris 

136 G. rotundata 188 G. mithila 

139 Pseudergolis wedah 

137 0. orissa 

138 0. satellita 140 Stibochiona nicoa 

139 0. (Paduca) fasciata 

140 Hypolimnas holina 141 Hypolimnas bolina 

141 H. misippus 142 H. misippus 

142 H. incommoda 

143 Argynnis niphe 

148 H. anomala 

144 A. childreni 

145 A. lathonia 

144 Tansecia flora 

146 A. gemmata 

145 X. snpercilia 147 A* altissima 

148 A. pales 

146 X. violaria 

147 T, pulasara 

148 T. consangnirtea 


77 Precis iphita 

78 Junonia asterie 

79 J. atlites 

80 J. lemonias 

81 J. cenone 

82 J. orytliia 

83 Neptis hordonia 


84 N. zaida 

85 N. narayana 

8G N. amba 

87 N. vikasi 

88 N. varmona 

89 N. ananta 

90 N. soma 

91 N. snsrnta 

92 N. emodes 

93 N. nandma 

94 N. mahendra 


95 Pseudergolis wedah 

96 Stibochiona nicea 

97 Hypolimnas bolina 

98 H. misippus 

99 Argynnis niphe 

100 A. childreni 

101 A. lathonia 

102 A. gemmata 

103 A. kamala 

104 A. niobe (jainadeva) 

105 A. pales (sipora) 

106 A. dara 

107 A. kashmiriensis * 
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NYMPHALINjE— continued. 

149 T. aruna 

150 T. robertsii 

119 Dichorra&ia nesi- 108 ?Dichorragia neai- 
machus machus 

150 Calinaga buddha 109 Calinaga bnddha 

151 T.nicdvillei 151 Penthima liaarda 

153 Parthenos gam- 152 Netirobigina doublc- 

bribiua dayi 

158 Lebadea ismene 158 Lebadea ismene 

154 Limenitis danava 110 Limenitib danava 

154 L. martha 155 L. zulema 111 L. hjdaspeb 

155 Pandita sinope 150 L. zavla 112 L. ligyes 

157 L. dudu 

156 Limenitis procris 158 L. procris 113 h. procris 

157 Athyma perms 159 Athyma perius 114 Athyma perns 

158 A. larymna var. 100 A. jina 115 A. asura 

159 A. idita 101 A. mahesa 

160 A. pravara 162 A. orientals 116 A. opalina 

163 A. selenophora 117 A. selenophora 

161 A. abiasa v. elerica 

164 A. zeroca 118 A. zeroca 

162 A, kresna 

163 A. amhara var. 

165 A. cama 119 A. cama 

161 A. nefte v. nivifera 166 A. inara 

165 A. sabrata 167 Abrota ganga 

166 A. urvasi 

167 KympWdra dirtaja 168 Symphfcdra nais 120 Symphtedra nais 

168 S. pardalis 
1G9 S. ?emalea 

170 Euthalia derma 169 Euthalia nara 121 Euthalia donble- 

dayi 

171 E. durga 170 E. durga 

172 E. bellata 171 E. sahadeva 

173 E. parta 172 E. duda 

174 E. merta 173 E. franeiaa 

175 E. garuda 171 E. gauula 122 E. garuda 

176 E. Iftverua 175 E. phemius 

177 E. ziohri 176 E. jama 

178 E. jama 

179 E. lnbentina 177 E. lubentina 123 E. lubentina 

180 E. adonia var. 

181 E. lepidea var. 178 E. lepidea 

182 E. bipimotata 179 E. telchinia 

183 E. decorata 

184 E. ramada 

180 E. apiades 121 E. apiades 

185 E. macnairi 181 E. jalmn 

186 E. stoliczkana 182 E. kesava 

187 E. maolayi 

188 E. cocytina . 

‘189 E. anosia 183 E. anosia 

190 E. puseda 
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NYMPHALINj®— continued. 


191 Euthalia asoka 


192 E. xiphiones 184 Vanessa cardui 

185 V. indica 

193 Vanessa perakana 186 V. canace 

194 Terinoa robertsia 187 V. antiopa 


195 T. teuthras 


196 Symbrenthia hypo- 
clus 

197 S. hypatia 

198 Eulacura osteria 

199 Chersonesia rahria 

200 C. peraka 

201 Cyreatis codes 

202 0. nivea v* nivalis 

203 G. formosa 

204 C. periander 

205 C. earlii 

206 Kallima buxtoni v, 

207 Doleschallia pra- 
tipa 

208 Charaxes echo 

209 C. scbreiberi 

210 C. delphis 


187 V. antiopa 

188 V. kashmirensis 

189 V. rizana 

190 V. ladakensis 

191 V. c-album v. tibe- 
tana 

• 192 Symbrenthia hypo- 
clus 

193 S. hypaelis 

194 S. niphanda 

195 S. silana 

196 Cyreatis codes 


197 C. thyodamas 

198 C. riaa 

199 Kallima inachus 

200 Doleschallia poli- 
bete 

201 Charaxes dolon 


211 G. athamas 

212 C. hebe 
218 C. moori 

214 O. jalysus 

215 C. durnfordi 

216 G. bomeensis var. 

217 O. harpax 

218 G. baya 

219 O. distantia 


202 C. eudamippus 

203 G. athamas 

204 C. arja 

205 C. fabius 

206 G. mar mas 

207 C, lnna^wara 

208 G. aristogiton 

209 C. hierax 

210 C. pleistoanax 


125 Vanessa cardui 

126 V. indica 

127 V. canace 

128 V. antiopa 

129 V. kashmirensis 

130 V. 1-album 

131 V. rizana 

132 V. xanthomelas 
138 V. ladakensis 

134 V. c-album 

135 Symbrenthia hypo- 
clus 

136 S. hypselis 


137 Cyrestis thyodamas 

138 C. ri^a 

139 Kallima inachus 
110 K. hugeli 


141 Charaxes euda- 
mippus 

142 C. athamas 


143 0. fabius 

144 C. lunawara 

145 G. hemana 

146 C. hierax 


TRANS. ENT. SOC. LOOT). 1888. —TART in. (OCT.) S 
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220 Libythea myrrh a 


223 Simiskina folgens 


225 Abisara savitri 

226 A. neophron 

227 A. kausambi 

228 A. haqoinus 

229 A. thuisto 
280 A. tanita 

231 A. telesia 

232 A. damajanti 


233 Poritia Sumatra 

234 P. phraatica 

235 P. pharyge 

236 P. pleurata 
287 P. phalena 

238 P. pheretia 

239 P. pediada 

240 P. potina 

241 Curetis malayica 

242 C. aasopus 
248 G. felderi 

244 C. msnlaris 

245 C. sperthis 

246 Loxura atymnns 

247 L. Cassiopeia 

248 — marciana 


252 Parageiydus hors- 
feldi 

253 P. nivalis 

254 Allotinus unicolor 

255 A. alkamah 


LEMONIID^l. 

LYBITHJEINJS. 

211 Libythea myrrha 

212 L. lepita 


214 Dodona dipeea 

215 D. eugenes 


220 A. neophron 

221 A. chela 


LYCiENIDiE. 
222 Poritia hewitsoni 


223 Curetis thetys 
? 224 C. bulls 


225 Loxura atymnus 

226 L. tripunctata 


229 Allotinus multi* 
strigatns 

230 Miletus boisduvalli 


147 Libythea mynha 

148 L. lepita 


149 Dodona dipoua 

150 D. eugenes 

151 D. dnrga 

152 D. ouida 


153 Abisara fylla 

154 A. suffusa 


155 Poritia hewitsoni 


156 Curetis thetys 

157 C. bulis 


158 Allotinus multi- 
strigatus 


NEME OBIIN2E* 

221 Zemeros albipnnc- 213 Zemeroa flegyas 
tata 

222 Z. emesoides 


216 D. ouida 
224 Stiboges nymphidia 217 D. egeon 

218 D. adonira 

219 Abisara fylla 


249 Liphyra brassolis 227 Liphyra brassolis 

250 Garydus symethus 228 Gerydna drumila 

251 G. biggsii 
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LYCJ3NID2E— continued. 


256 Neopithecops hors- 

257 Megisba thwaitesi 

258 Cyaniris Iambi 

259 C. haraldu? 

260 C. placida 

261 C. sp. 


281 Neopithecops zal- 
mora 

232 N. hamafla 

233 Megisba malaya 
(thwaitesi) 

234 Spalgis epius 

235 Cyanii’is puspa 

236 C. marginata 

237 0. alboearuleus 

238 C. transpectus 
289 C. placida 
240 C. dilectus 


159 Neopithecopa zal- 
mora 

1G0 Megisba thwaitesi 


161 Cyanirie puspa 

162 G. marginata 

163 0. albocsruleus 


164 G. dilectus 

165 G. caelestina 

166 C. hugeli 

167 C. vardhana 


262 C. jynteana 

263 Zizera lyzizone 

264 Z. pygmfca 

265 Z. kar sandra 

266 Z. ? asta 


267 Lycama bcetica 


241 C. jynteana 
212 Zizera putli 

248 Z. s&ngra 

244 Lycrana maha 

245 L. theophrastua 

246 L. plinius 

247 L. bcetica 

248 L. pheietes v. asi- 
atica 


168 Zizera putli 

169 Z. pygmfea 

170 Z, karsandra 

171 Z. sangra 

172 Lyeama maha 
178 L. theophiastus 

174 L. alteratus 

175 L. plinius 

176 L. galatea 

177 L. omphisa 

178 L. boetioa 


268 L. parrhasius 

269 Jamides bochus 

270 Lampides optimus 
271L. abdul 

272 L. kankena 


249 L. parrhasius 
230 Jamides bochus 


179 L.astrarclie (nazira) 

180 L. ariana 


181 L. pseuderos 

182 L. dipora 

183 L, baton (vicrama) 

184 L. ellisi 

185 Ghilades Iaius 


251 Ghilades laius 

252 0. pontis 

273 L. celianns 253 Lampides aslianus 186 Lampides a&lianus 

274 L. elpis 254 L. elpis 

275 Catochrysops strabo 255 Catochrysops strabo 

276 C. cncjus 256 G. cnejus 

277 C. pandava 257 0. pandava 


278 Castaliua ethion 258 Castalius decidea 

279 C. elna 259 0. interruptUB 

260 0. ananda 

261 C. rosus 


187 Catochrysops strabo 

188 C. cnejuB 

189 C. pandava 

190 Azanus ubaldus 

191 A. gamra 


s2 


280 C. roxus 
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281 Castalius roBimon 

282 Nacadubaberoe 

283 N. macropthalma 

284 N, alnta 

285 N. kerriana 

286 N. almora? 

287 N. viola 

288 N. sp. 

289 Lycamesthes ben- 
galensis 

290 L. lycaenina 

291 L. tessellata 

292 Catapmcilma ele- 
gans 

293 C. ? bubases 

294 Horaga halba 


295 Deramas livens 


296 Aphneus syama 

297 Tajuria longinas 

298 T. mantra 

299 T. relata 
800 T. Havana 


LYCJENIDiE— continued, 

262 Castaliua rosimon 1 

263 Naca&uba aidatea ] 

264 N. macropthalma 

265 N. atrata 

266 N. bliutea 

267 N. dana 3 

268 N. viola 

1 

269 Lyc'enesthes ben- 
galensis 

270 L. lycambes 1 

271 L. cymbia 

272 Oatapteoilma ele- 
gans 

273 G. delicatum 3 

1 

274 Horaga onyx 3 

275 H. viola 2 

276 H. sikkima 

277 Aphneus hima- 2 

layensis 

2 

278 A. elirua 2 

279 A. syama 

280 Tajuria longinus 2 

281 T. diffius 

282 T. albiplaga 

283 T. melastigma 2 

284 T. istroidea 


192 Castalius rosimon 
198 Nacaduba ardates 


194 N. dana 

195 N. caelestis 


196 Polyommatus 
phlaas 


197 P. pavana 

198 P. kasyapa 

199 Horaga onyx 

200 H. viola 

201 Aphneus hima- 
layenaia 

202 A. ^ulcanus 

203 A. elima 


204 Tajuria longinus 


205 Remelana yajna 


801 Bindahara phocides 
302 Drupadia moorei 
803 Biduanda thesmia 

304 B. lapithis 

305 Semanga superba 
806 Sithon nedymond 

307 S. ohitra 

308 Daoalana vidura 

309 Jacoona anasuja 

810 Oheritra frejja 
311 Neooheritra amrita 

812 N. gams 

313 Sinthusa amba 

314 S. amata 

315 Neomyrina hye- 
malis 


285 Bindahara phocides 

286 Iolaus illurgis 

287 I. maculatus 

288 I. ootys 

289 Sithon jangala 

290 S. jalindra 

291 S. mandarinus 

292 Camena ctesia 


293 Cheritra freja 

294 C. acte 

295 Cheritrella trunci- 
peimis 

296 Myi'ina syrnira 

297 M. cyara 
208 M. melisa 

299 M. fabronia 

300 Hypolyctenn kina 

301 H. othona 


206 Cheritra freja 

207 C. acte 


208 Myrina milionia 

209 Hypolycivna kina 

210 H. othona 
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LYCMSIDM—contimed. 


316 Purlisa gigantea 

317 Hypolycana tharis 

318 H. thecloides 

302 Hypolyc&na virgo 

303 H. chandrana 


819 H. erylus 

320 H. etolus 

321 Bapala amisena 

322 Beudorix sequeira 

823 B. utimutis 

824 B. jarbas 

325 D. domitia 

826 B. epijarbas 

827 B. barthema 

828 B. xenophon 

329 Iraota boswelliana 
3301. nila 


304 H. nasaka 

305 H. erylus 

306 H. etolus 

307 Bapala orseis 

308 R. schistacea 
809 B. distorta 

310 Deudorix jarbas 

311 B. nissa 

312 B. epijarbas 
318 B. petosirie 

314 B. amyntor 

315 Virachola perse 

316 Iraota timoleon 

317 I. msecenas 

318 Pratapa bhotea 

319 Ilerda epicles 

320 I. androcles 


3211. brahma 


211 Hypolyccena chan- 
drana 

212 H. nasaka 


218 Bapala grisea 

214 B. schistacea 

215 Beudorix jarbas 

216 B. nissa 

217 B. epijarbas 

218 B. melampua 

219 Hydsura selira 

220 Yirachola isooratea 

221 Iraota timoleon 

222 I. maecenas 

223 Pratapa deva 

224 Ilerda androcles 

225 I. tamu 

226 I. oda 

227 I, brahma 

228 I. sena 

229 I. moorei 

230 Thecla syla 

231 T. ataxns 

232 T. birupa 

233 T. icana 

234 T. mandora 

235 T.deria(sassanides) 

236 T. odata 


237 Arablypodia quer- 
ce tor um 


322 I. moorei 

323 Thecla duma 

324 T. syla 

331 Amblypodia narada 325 Amblypodia 


332 A. agnis 
S33 A. anthelus 

334 A. maxwelli 

335 A. centaurus 

336 A. farquhari 

337 A. adatha 

338 A. atosia 

339 A. antimuta 
.310 A. aroa 

341 A. metamuta 

342 A. amphimuta 

343 A. kurzi 

344 A. ameria 

345 A. anniella 

346 A. lycaenaria 


camdeo 

326 A. amantes 

327 A. eumolphus 


328 A. centaurus 

329 A. asoka 

830 A* adriana 

831 A. areste 

332 A. molleri 

333 A. fulgida 

834 A. bazalus or 
bupola 

835 A, abseus 
336 A. anea 
837 A. singla 
338 A. teesta 

330 A. atrax 

340 A. quercetorum 
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LXCJSNIDiE— continued. 

841 A. rama 288 A. rama 

847 Amblypodia 342 A, perimuta 239 A. dodonsea 

buitoni 

348 A. vihara 348 A. paxamnta 

349 A. inornata 844 A. paiaganeesa 240 A. ganeesa 

350 A. achelous 

351 A. amnion 

352 Panchala diardi 
358 P. singapura 

354 P. apidanna 

355 P. morpbina 
856 P. tiogon 

PAPILIONIDJ3. 

FIBRINS 


357 Pontia xiphia 345 Pontia xipbea 

358 Delias dione 346 Delias pasithoe 

359 D. parthenope 

360 D.pyramus 347 D.pyramus 

348 D. eucharis 241 Delias eucharis 

861D. descombesi 349 D. descombesi 
362 D. ninus 850 D. hierte 

863 D. hypaiete 351 D. agostina 

852 D. belladonna 242 D. belladonna 

864 D. singapura 353 Prioneiis tbe&tylis 243 D. v. ? sanaca 

365 D. orphne 

806 Prioneris clemanthe 354 P. clemanthe 

355 Catopsilia pyrantlie 244 Catopsilia pyranthe 

367 Catopsilia scylla 356 C. gnoma 245 C. philippina 

368 C. chiyseis 

869 C. catilla 357 C. catilla 246 C. eatiHa 

870 C. erocale 358 C. crocale 247 C. erocale 

371 Udaiana cynis 

372 Terias hecabe 359 Terias hecabe 248 Terias hecabe 

873 1. tflaha 360 T. rubella 249 T. drona 

861 T. lreta 250 T. lceta 

874 T. harina 862 T. barina 251 Gonepteryx nepal- 

368 T. venata ensis 

375 Deroas gobrias 865 Dercas verliueli 252 G, zaneela 

866 D. wallichii 

364 Colias Fieldii 253 Colias Pieldii 

254 C. hyale 

255 C. eogene 

867 Pieris agatbon 256 Pieris agathon 

257 P. phryxe 

868 P* Dubernardi 258 I\ soraota 

259 P. nabellica 

309 P. eanidia 260 P. canidia 

370 P. brassies 261 P. brassioas 

371 P. melete 262 P. melete 

872 P, mesentina 263 P. mesentina 

264 P. callidice 

265 P. daplidice 

373 Appias phryne - 266 Appias pbryne 
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876 Appias hippo 

877 A. enarete 

378 A. leis 

379 A. cardena 

380 A. leptis v. plana 

381 A. amalia 

382 A. andersoni 
388 A. nero 

384 A. lagela 

385 Saletara pandia 
886 S. nathaHa 

387 Ixias birdi 

388 Hebomoia glau- 
cippe 

389 Eronia lutescens 

390 E. hippia 


391 Omithoptera 
rhadamanthus 

392 0. pompeus (ruh- 
eollis) 

393 0. hephcestus 

394 0. brookeana 

395 Papilio varuna 

396 P. erebus 


397 P. neptunua 

398 P. doubledayi 


399 P. aristoloohifls 

400 P. brama 


401P. androgens 


402 P. helenus 

403 P. iswara 

404 P. prexaspes 

405 P. polytes 

406 P. nephelus 
4C7 P. erithonius 
408 P. butleri 


SlKKDI. 


PIEBINA2—continued. 

374 A. nerissa 
875 A. nama 

376 A. paulina 

377 A. hippoides 


378 A. nero 

379 A. lalage 

380 Tachyris indra 

381 Ixias evippe 


382 Hebomoia glau- 
cippe 

383 Eronia avatar 

384 E. hippia 

PAPIUONINJE, 

385 Teinopalpus im¬ 
perials 

386 Omithoptera 
rhadamanthus 

887 O. pompeus 


388 Papilio astorion 

389 P. aidoneus 

390 P. ravana 

391 P. plutonius 

392 P. Latreillei 

393 P. dasarada 

394 P. philoxenus 

395 P. fanaka 

896 P. aristolochise 

897 P. paris 
398 P. krishna 
899 P. arcturus 

400 P. ganeeaa 

401 P. androgeus 

402 P. protenor 

403 P. rhetenor 

404 P. helenus 

405 P. chaon 

406 P. polytes 

407 P. erithonius 


N.W. Himalaya. 


207 A. nerissa 
268 Anthocharis belia 
(veaosa) 


269 Ixias evippe 

270 I. marianne 


271 Eronia hippia 


272 Papilio ravana 


278 P. philoxenus 

274 F, aristoloohioe 

275 P. paris 

276 P. polyotor 

277 P. arcturus 


278 P. protenor 

279 P. helenus 


280 P. polytes 

281 P. erithonius 
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PAPILIONINuE—continued. 


409 P. caunus v. tegialus 

410 P. sycorax 

411 P. clytrn 

412 P. panope 
41B P. megarus 

414 P. leucotboe 

415 P. delessextl 

416 P. demolion 


417 P. agetes 

418 P. antiphates 

419 P. anticrates var. 

420 P. sarpedon 

421 P. evemon 

422 P. telephus 

423 P. bathycles 

424 P. agamemnon 

425 Leptocireus 
megee 

426 L. curias 


408 P. 

409 P. 

410 P. 

411 P. 

412 P. 

413 P. 

414 P. 

415 P. 

416 P. 

417 P. 

418 P. 

419 P. 

420 P. 

421 P. 

422 P. 

423 P. 

424 P. 


slateri 

poljunnestor 

olytia 

panope 

megarus 

xenocles 

maoareus 

agestor 


epy . 
glycirion 


425 P. 

426 P. 

427 P. 

428 P. 

429 P. 


agetes 

antiphates 

anticrates 

doanthus 

sarpedon 

eurypilus 


bathycles 

agamemnon 

gyas 

machaon 

castor 


427 Unkana batara 

428 U. elia 

429 U. attina 

430 Lotongus calathus 
431L. maculatus 

432 Ghoaspes hariaa 

433 O. crawfurdi 

434 C. ohuza 

435 G. malayana 

436 Paduka glandulosa 

437 Pirdana nyela 

438 Hasora badra 
433 H, vitta 


PAJRNASSIINjE. 

430 Pamassius hard- 
wickei 

431 P. Jacquemonti 

432 P. acco 


HESPERIM). 

438 Badamia exclama- 
tionis 


282 P. olytia 

283 P. panope 


284 P. agestor 

285 P. govindia 


286 P. doanthus 

287 P. Barpedon 

288 P. eurypilus 


289 P. agamomnon 

290 P. machaon 


291 Pamassius hard- 
wickei 

292 P. Jacquemonti 

293 P. acco 

294 P. charltonius 

295 P. actius v. Hima- 
layenais 

296 P. Stoliczkanus 


434 Choaspesbenjamini 297 Ohoaspeabenjamini 

435 C. gomata 

436 G. hariaa 

487 C. vaautana 

488 0. amara 

439 O. an uadi 

440 Isruene sedipodea 298 Ismene rodipodea 
4411, jama 

442 Pirdana Rudolpkei 

443 Hasora badra 

444 H. chromus 
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HESPERIDiE~co7rti?Med. 


440 Zea mytheca 445 Bibasis sena 

441 Matapa aria 446 Matapa aria 

447 M. shalgrama 

448 M. sasivama 

449 M. druna 

450 Capila jayadeva 

451 Pizzola zennara 

442 Pithauria murdava 452 Pithauria murdava 

453 P. stiamineipennis 


443 Baoris?insignis 

444 B. oceia 

445 Cliapia mathias 

446 Pamara moolata 

447 P. narooa 


448 P. ? chaya 


449 Telicota b ambus te 

450 T. augias 


454 Baoris oceia 

455 Chapra mathias 

456 C. prominens 

457 Parnara guttatus 

458 P. colaca 

459 P. beavani 

460 P, assamensis 

461 P. pagana 

462 P. plebeia 

463 P, austeni 

464 P. tulsi 

465 P* toona 

466 P. eltola 

467 Suastus gremius 

468 S. swerga 

469 S. aditus 


299 Chapra mathias 

300 C. prominens 

301 C. karsana 

302 Parnara beavani 
308 P. assamensis 


304 P. toona 

305 P. eltola 


306 SuaBtus gremius 

307 Syricthus kashmir- 
iensis 

308 Spilothyrus alee® 

470 Sarangesa dasahara 309 Sarangesadasahara 

471 Telicota bambuste 310 Telicota bambusre 


472 T. augias 

473 T. daia 311 T. dara 


451 T. goloides 

452 T. msesoides 

453 T. maro 

454 T. nigrolimbata 


455 Isma obscura 

4561. bononia 
4571. ? homolea 


474 T. moesoides 812 

318 

475 Pamphila ? avanti 314 

476 Oupitha purraa 315 

477 Thanaos stigmata 816 

478 T. kali 

479 T. jhora 

480 Cyclopides sub- 317 
vittatus 

481 Halpe sikkima 

482 H. separata 318 

483 H» kumara 

484 H. gupta 

485 H. cerata 

486 H. zema 

487 H. dolopia 

488 Taractoceramasvius 319 


T. mssoides 
T, maro 

d imil a 


Thanaos stigmata 


Pamphila i 
P. brama^ 


Cyolopides sub- 
vittatus 


Taraotocera mesvius 


489 I&otemon atkinsoni 
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HKSFEBID2E— continued, 
490 I. masuriensis 


458 Satarupa affinis 


459 Tagiades atticus 

460 T. gana 

461 T. ravi 

462 T. dealbata 

463 T. lavata 

464 Antigonns sura 

465 A. pygela 

466 Casyapa phanteus 

467 Erionota thrax 

468 Gangara thyrsia 

469 Hidari irava 

470 H, sybirita 

471 H. staadingeri 

472 Plaatingia oalii- 
neura 

473 P. hieroglyphica 

474 Hyarotls adrastus 
476 Coladenia dan 

476 C. trichoneura var. 


477 Udaspes folus 

478 Plesioneura alysos 

479 P. asmara 

480 P. pinwilli 

481 P. ? anthea 

482 Kerana armata 
48S K. gemmifer 
484 E. aurivittata 


485 Astdctopterus 
diodes 

486 A. ? harmachis 

487 A. jama 

488 A. salsala 

489 A. xanites 

490 A. eindu _ 


4911. Bafrwa 

492 I. cephala 

493 I. pandita 

494 I. flavipennis 

495 I. flavdnm 

496 Satarupa gopala 

497 S. sambara 

498 S. bhagava 

499 S. phisara 
600 S. narsda 

501 Tagiades atticus 

502 T. gana 

503 Pterygospidea 
syricthus 


504 Antigonns sura 

505 A. vasava 
606 Darpa banria 

507 Erionota thrax 

508 Gangara thyrsis 

509 G. acroleuca 

510 Chationeme Lid- 
derdali 

511 Plastingia noemi 


512 Hyarotis adrastus 

513 Coladenia dan 

514 O. in dram 

515 C. tissa 

516 C. pralaya 

517 Udaspes folus 

518 Plesioneura alysos 
619 P. dbanada 

520 P. nigricans 

521 P. badia 

522 P. leucocirca 

523 P. chamunda 

524 P. agni 


525 P. pulomaya 

526 P. sumitra 

527 Astietopterus 
diodes 

528 A. Butleri 

529 A. salsala 
5B0 Barachus sp. 


320 Isoteinon masuri- 
ensis 
1. satwa 

821 Loboda kasyapa 


322 Satarupa sambara 


323 Tagiades atticus 


824 Antigonus sura 
325 A. saraya 


826 Hyarotis adrastus 
327 Coladenia dan 
(fatih) 


328 Udaspes folus 

329 Plesioneura alysos 

330 P. dbana da 


331 P. leucocirca 


332 P. pulomaya 

333 P. sumitra 
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In studying this list it must be remembered that 
Sikkim, though it seems to have the greatest number of 
species, is but a very small area as compared to those 
from 'which the other two lists are taken. It is, how¬ 
ever, much better explored than the Malay Peninsula, 
which doubtless contains many more species than those 
here enumerated, even when allowance is made for the 
reduction which would take place in the number if 
Mr. Distant’s views as to specific variation were the 
same as my own. 

Though the number of species in the North-west 
Himalaya seems small by comparison, yet I do not think 
that any one locality of the same area aB Sikkim would 
give more than two-thirds of the number here included; 
and many of the tropical species included on Mr. 
Doherty’s authority extend very little, if any, farther 
west than Kumaon. In fact, it is clear that Sikkim is 
at least twice as productive in the variety of its butter¬ 
flies than any place in the North-west Himalaya, and 
probably very much richer than any one locality in the 
Malay Peninsula. As the neighbourhood of Calcutta, 
which is, perhaps, better worked than any other place 
in the plains of Bengal, only affords about 160 species 
of butterflies (cf de Niceville in J. A. S.B., 1885), it is 
evident how important an influence a large extent of 
virgin forest has on the variety of Lepidoptera found in 
a tropical country. 

It is not possible to analyse the distribution of the 
genera found in Sikkim very exactly, as some of them, 
especially among the Lycanidce, are recently proposed, 
and are here adopted with some doubt; and I have been 
obliged to exclude the Hesperidce entirely, on account of 
our ignorance of their classification, and their more 
cosmopolitan distribution; but I think the following 
results are sufficiently accurate for my purpose. I find, 
omitting the Eesperida , 121 genera, of which— 

38, or about 27 per. cent., are of more or less cosmo¬ 
politan distribution in the Old World, though 
most of them confined to the tropics. 

51, or about 42 per cent., are characteristic of and 
nearly peculiar to the Indo-Malay subregion, some 
of them extending, however, to the Austro-Malay 
subregion. 
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12, or about 10 per cent., are peculiar to the Himalayas 
and Indo-Malay subregion. 

6, or about 4 per cent., are characteristic of the Hima- 
layo-Chinese subregion, though one of them— 
Lethe —extends to Malayana. 

12, or about 10 per cent., are peculiar to the Hima¬ 
layas, some extending, however, to the mountains 
of Assam and Tenasserim and E. Tibet. 

6, or about 6 per cent., are peculiar to or characteristic 
of the Palsearctic region. 

2 are apparently confined to the Indian Bubregion. 

Of the genera which I consider specially characteristic 
of Sikkim are as follows:— 

Anadehis confined to Eastern Himalaya. 

Zophoessa extends to Tenasserim. 

Orinoma extends to Assam. 

Raphicera extends to E. Tibet. 

Cyllogenes extends to Bhutan. 

Newrosigma extends to Assam. 

Abrota confined to Sikkim. 

Dodona extends to Tenasserim. 

Camena extends to Ehasia. 

Ilerda extends to Java, Borneo, and E. Tibet. 
Teinopalpus confined to Sikkim, and probably West 
Bhutan. 

We have also three monotypic genera of Ilesperidce 
which at present have only been taken in Sikkim, viz. 

Capita jayadeva . 

Pizzola zennara . 

Dharpa hanria . 

The genera which I find represented in largest numbers 
in Sikkim, and which are most abundant in species also, 
are the following 

Lethe f with 28 species, a genus well-represented 
nowhere but in Himalaya. 

Zophoessa, with 9 species; only one or two known 
elsewhere. 

Neptis, with 17 species; very numerous in the Indo- 
Malay countries. 

Euthalia , with 15 species. 

Charaxes, with 10 species. 

Ambhjpodia } with 21 species. 
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Papilio , with 42 species. 

Parnarcij with 10 species. 

Ilalpe , with 7 species. 

When we come to examine the list of species, I find 
that there are:—Common to the three lists about 63; 
common to Sikkim and Malayana, 120; common to 
Sikkim and the North-west Himalaya, 220. 

Species hitherto only found in Sikkim about 70, of 
which many no doubt occur in Nepal and Bhutan, and 
possibly in the Khasia Hills. 

It is sometimes as important to compare the genera 
which are absent as well as those which are present in 
a fauna, and with this object I have drawn up the 
following list:— 

Genera and Number of Species in Genus , 

Genera occurring in Occurring in Malay In Sikkim, trot not in In North-west H i m - 
Sikkim, but not In Peninsula, but not North-west H i m a- alaya, but not in 
Malay Peninsula. Sikkim, laya. Sikkim. 

Anadebis, 1 Hestia, 8 Anadebis, 1 Pararge, 3 

Zophoessa, 9 Idceopsia, 1 Discophora, 8 Epinephele, 4 

Neope, 2 Calites, 2 Enispe, 2 _ Erebia, 2 

Orinoma, 1 Erites, 1 Thaumantis, 1 Dilipa, 1 

Raphicera, 2 Ragadia, 1 Stictopthabna, 2 Azanus, 2 

Satyrus, 4 Zeuxidia, 8 Clerome, 1 Polyominatu b, 8 

(Eneis, 1 TemariB, 1 Ergolis, 2 Remelana, 1 

CaUeiebia, 1 Xanthotaenia, 1 Cethosia, 2 Hydsura, 1 

Enispe, 2 Rhinopalpa, 2 Cynthia, 2 Gonepteryx, 2 

Stictopthalma, 2 Prothoe, 8 Helcyra, 1 Anthocharis, 1 

Pareba, 1 Tanaeoia, 8 Herona, 1 Syriothns, 1 

Telehinia, X Parthenos, 1 Cirrochroa, 2 Spilothyrus, 1 

Melitffia, i Terinos, 2 Lebadea, 1 Loboda, 1 

Helcyra, 1 Simiskina, 1 Dolesehallia, 1 - 7 - 

Septnea, 1 Stiboges, 1 (found Zemeros, 1 13 genera contain* 

Apatura, 6 in Bhutan) Loxura, 1 ing 23 species. 

Herona, X Paragerydus, 2 Gervdus, 1 

Stibochiona, 1 Derain as, 1 Liphyra, 1 

Argynnis, 6 Drupadia, 1 Spalgis, 1 

Dichorragia, 1 Biduanda, 2 Jamides, 1 

Calinaga, 1 Semanga, 1 Lycosnesthes, 8 

Dodona, 5 Neocheritra, 2 Bindahara, 1 

Spalgis, 1 Sinthusa, 2 Camena, 1 

IolauB, 3 Neomyrina, 1 Cheritrella, 1 

Camena, X Purlisa, 1 Sithon, B 

Virachola, 1 Jacoona, 1 Iolaus, 3 

Pratapa, 1 Panchala, 5 Pontia, 1 

Ilerda, 4 Udaiana, 1 Prioneris, 2 

Theda, 2 Saletara, 2 Dorcas, 2 

Colias, 1 Leptooireus, 2 Hebomoia, 1 

Pieris, 3 Unkana, 3 Teinopalpus, 1 

Taohyris, 1 Lotongus, 2 Oraithoptera, 2 

Teinopalpus, 1 Paduka, 1 Pirdana, 1 
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Genera occurring in Occurring in Malay In Sikkim, but not In In North-west Him- 
Sikkim, but not in Peninsula, but not North-west Him a- niaya, bat not in 
Malay Peninsula. Sikkim. lay a. Sikkim. 


Parnasflius, 3 
? Badamia, I 
Bibasis, 1 
Capila, 1 
Pizzola, 1 
Suastus, S 
Sarangesa, 1 
Pamphila ?, 2 
Thanaos, 3 
Cyclopides, l 
Halpe, 7 
Taractocera, 1 
Isoteinon, 7 
Dharpa, 1 
Chaticneme, 1 
Barachus, 1 


Zea, 1 Hasora, 2 

lama, 3 Bibasis, 1 

{? Halpe in part) Matapa, 4 
Hidari, B Capila, 1 

Casyapa, 1 Pizzola, 1 

Kerana, 1 Pithauria, 2 

-- Baoris, 1 

87 genera contain- Pterygospidea, 1 
ing 70 species. Astictopterus, 1 
Barachus, 1 


48 genera contain¬ 
ing 65 species. 


49 genera contain¬ 
ing 107 species. 


This list proves very conclusively how great is the 
richness of the Sikkim butterfly fauna as compared with 
that of the adjoining countries, for we find both in the 
case of the Malay Peninsula and the North-west Hima¬ 
laya that the number of genera and species found in 
Sikkim, but wanting in these countries, is much greater 
than the number which they possess, but which are 
wanting in Sikkim. 

On the whole we may say that there is probably no 
place of so small an area in the Old World, and probably 
very few in the New, which can rival Sikkim in the 
variety and interest of its Rhopalocera, and probably 
this will apply to the Heteroeera also. 


In the following catalogue I have endeavoured to 
avoid all unnecessary references, believing that these 
are out of place, except in a systematic work. I have 
cited Marshall and de NicSville’s ‘ Butterflies of India * 
shortly as “Butt. Ind.,” the ‘Proceedings’ of the Zoolo¬ 
gical Society as "P.Z.S.,” the ‘Journal’ of the Asiatic 
Society of Bengal as “ J. A. S. B.,” with the year of 
publication, but not the number of the volume. 

With regard to the species described by old authors, 
such as Lmn&us, Cramer, Fabricius, &c., I believe that 
it is now often impossible to be certain as to the origin 
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of the specimens they described and figured, and where, 
as frequently happens in the commoner and wider- 
ranging species, local varieties have been specifically 
separated from the supposed typical form, confusion and 
inaccuracy must often result from an attempt to restrict 
the old name to one or other of them. Fixity and 
uniformity of nomenclature is in my opinion more 
important than an extreme regard for priority, which 
cannot always be ascertained with certainty. I care but 
little what name is used for a species so long as every 
one uses the same name for the same thing, and have, 
therefore, in one or two cases refused to follow changes 
in nomenclature proposed by other writers. 


NYMPHALID2E. 

DANAIm 

L Danais melanoides. 

Paraniica melanoides , Moore, P.Z.S., 1883, p. 247. 

Danais acjlea (part) auctorum, Butt. Ind., i., p. 88, 
t. vi., 7, <? ? (1882). 

Common in the Terai and up to 5—6000 ft. from 
March to December. If Moore is right, as I believe he 
is, in identifying Cramer’s D. aglea with the South 
Indian species known as ceylonica , Feld., the Himalayan 
form, which extends to Tenasserim and Formosa, must 
bear the name of melanoides . 


2. Danais tytia. 

Danais tytia } Gray, Lep. Nep., p. 9, t. ix., 2 (1846); 

Butt. Ind. i., p. 42. 

Z). sita, Foil., Hugel’s Fash., p. 424, t. vi. (1848). 

Occurs from the lowest valleys up to 8—9000 ft., but 
most abundant at 2—8000 ft. between March and 
December. It was not so common in 1886 in Sikkim as 
in the Ehasias, where it is abundant on the plateau, but 
according to de Niceville it is much more numerous in 
some seasons than others. 
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8. Danais melaneiw . 

Papilio 7 nelaneus, Gram., Pap. Ex., t. xxx., d (1775). 
Danais melaneas , Butt. Ind., i., p. 48, t. v., 5, ? . 

Common in the low valleys and found up to about 
6000 ft. from March to December. 

4. Danais limniace . 

Papilio limniace , Cram., Pap. Ex., i., t. lix., d, e (1775). 
Danais limniace , Butt. Ind., i., p. 47. 

Not common in Sikkim, but occurs in the Terai and 
lowest valleys. 

5. Danais septentrionis . 

Danais septentrionis, Butl., Ent. Mo. Mag., xi., p. 168 
(1874); Butt. Ind., i., p. 48. 

Commoner than the last, and occurs up to about 
5000 ft. from April to December. 

6. Danais chrysippus. 

Papilio chrysippus , Linn., Mus. Ulr., p. 263 (1764). 
Danais chrysippus , Butt. Ind , i., p. 50. 

Not so common aB in dryer districts, but occurs up to 
about 8000 ft. in most months of the year. 

7. Danais genutia. 

Papilio genutia , Cram., Pap. Ex., t. ccvi., o, d (1779). 
Danais genutia, Butt. Ind., i., p. 62. 

D . plexippus , auctorum (nec Linn.). 

Common up to about 5000 ft. during the whole year. 

8. Euplaea (Salpinx) rogenhoferi . 

Euplcea rogenhoferi, Feld., Reise Nov., ii,, p. 826 
(1865), <?; Butt. Ind., i., p. 60. 

Occurs, but not abundantly, in the hottest valleys at 
1—2000 ft. from April to November. 

9. Euplcea (Paclemma) Klugi . 

Eupl<ea Klugii , Cat. E. I. C., p. 130, ? (1857); 

Butt. Ind., i., p. 64. 



Lepidoptera of Sikkim, 801 

Pademma Klugi, Moore, P.Z.S., 1883, p. 305, t. xxxii., 
1 

A very rare species, which, according to Holler, occurs 
in the hills only, while the next is confined to the Terai; 
but I am noli satisfied that he has correctly identified 
the insect described and figured by Moore, which, 
according to Marshall and de Niceville, occurs in Bhotan 
and the Assam hills, but of which I have seen no 
example from Sikkim. 

10. Euplcea (Pademma) Kollari. 

Euplcea Kollari, Feld., BeiseNov., ii., p. 825 & (1867). 

Pademma Kalian, Moore, P.Z.S., 1888, p. 309, t. xxix., 
fig. 9, S . 

Euplcea sinhala , Butt. Ind., p. 66, t. vii., 12, S ? 
(1882). 

This species, which is not uncommon at Calcutta, 
occurs, but not commonly, in the Terai, and I have a 
specimen which I believe to be from the Tista Valley 
agreeing with Calcutta examples. 

11. Euplcea (Danisepa) rhaclamanthus. 

Papilio Phadamanthus, Fab., Ent. Syst., iii, p. 42 
(1783). 

Euplcea [Salpinx) rhadamanthus, Butt. Ind., p. 69, 
t. vii., 11, & ? . 

A common species here as elsewhere up to about 
3000 ft. from April to December. 

12. Euplcea ( TrepsicUrois) midamus . 

Papilio mulamm (part), Linn., Mus. Uli\, p. 251 
(1764). 

Euplcea midamus, Marsh, and de NicA, Butt. Ind., i., 
p. 74, t. viii., fig. 13, & ? (et auctorum). 

Trepsichrois linnm , Moore, P.Z.S., 1883, p. 286, 
t. xxix., 4, $ , t. xxx., 1, 3 . 

Common up to 6 or 7000 ft. from April to December. 
I have not followed Moore in changing the name of this 
very well-known species, because there seems to be no 
doubt that Linnseus knew and described this insect; 
and though, in his description, he may have mixed up 

TBANS. ENT. SOO. LOND. 1888.—PAST m. (OCT.) X 
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another well-known species from South China with the 
form to which Moore now restricts the name midamus , 
yet I doubt whether any one but Mr. Moore would distin¬ 
guish his supposed E. midamus, Linn., from E. superba, 
Herbst., which, in Mb monograph of the genus, he cuts 
up into three or four species. Unless we are prepared 
to recognise these as distinct, we should, though in 
doubt as to which of them Linnaeus intended to describe, 
then have to change two well-known names, and bring 
confusion into what was previously clear. 

18. Euplcea core. 

Papilio core , Cram., Pap. Ex., t. ccxxvi., n, f (1780). 

Euplcea core , Butt. Ind., i., p. 80, t. ix., 16, «? 2 . 

Crastia core, Moore, P.Z.S., 1S83, p. 277, t. xxix., 
fig. 8, $. 

Fairly common at low levels during the whole year, 

14. Euplcea deione. 

Euplcea deione, West., Cat. Or. Ent., p. 76, t. xxx., vii,, 
8 (1848), Butt. Ind., i., p. 88. 

E.poeyi, Feld., Iteise Nov., ii., p. 840 (1867), 2 . 

Not a very rare insect in the low valleys from May to 
October, but the female is seldom taken. 

15. Euplcea alcathoe . 

Euplcea alcathoe, Godt., Enc. Meth., ix. } p. 178 (1819); 
Butt. Ind., i., p. 86, t, ix., fig. 17, $ 9. 

Said by de Niceville to occur not uncommonly in 
Sikkim and Sylhet, but I have seen no specimens from 
Sikki m . 

16. Euplcea (Stictoplcea ) kopei. 

Euplcea hopei, Feld., Beise Nov., ii., p. 828 (1863); 
Butt. Ind., i., p. 92, t. ix., 18, d' ? . 

E. binotata, Butl., J. L. S., Zool., xiv., p. 802 (1878) ; 
Butt. Ind., i., p, 93. 

Stictophea binotata, Moore, P. Z.S., 1883, p. 319, 
t. xxx,, fig. 4, $, 

Found not uncommonly up. to about 8000 ft. from 
April to October. I am convinced that the supposed 
differences between hopei and binotata, relied on by Moore 
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and Butler, are not constant. In a series of nine males 
and three females from Sikkim, in my collection, the 
supposed characters of both these, and of S, regina as 
well, are shown to be inconstant, as appears to be the 
case in a very large proportion of Moore’s species. 

SATYBINJ2. 

17. Anadebis himacliala . 

Mycalesis} himachala , Moore, Cat. E.I. C., i., p. 234 
(1857). 

Anadebis himachala, But!., Ann. Nat Hist., 1867, 
p. 51, t. ii., 1; Butt. Ind., i., p. 99, t. xiv., 35, ? . 

Not uncommon up to about 4000 ft. from April to 
October. 

18. Mycalcsis blasius . 

Papilio blashis,P abr., Ent. Syst., Supp., p. 426 (1798). 

Galysisme blasius, Moore, Trans. Ent. Soc. Lond., 

1880, p. 162. 

Mycalesis blasius, Butl., P. Z. S., 1867, p. 720; Butt. 
Ind., i., p. 115, t. xvi., fig. 55, . 

'Gen. liycmale [fide de Niceville), persons . 

Papilio perscits, Fahr., Syst. Ent., p. 488 (1775). 

Mycalesis pcrscus , Butt. Ind., i., p. 120. 

M . pcrseits et blasius , de Nice., J. A. S. B., 1886, p. 235. 

These insects, which have been proved by Mr. de 
Niceville in Calcutta to be seasonal forms of each other, 
are not common in the Sikkim hills, but occur at low 
elevations, and more abundantly in the Terai. I am 
not able to say whether they are here confined in their 
seasons of appearance to the same months as in 
Calcutta, but Moller notes them both as occurring 
towards the end of the rains in September and October. 

19. Mycalesis medns. 

Papilio modus, Fab., Syst. Ent,, p. 488 (1775); Butt. 
Ind, p. 111. 

? Gen. hyemale, Mycalesis runeka , Moore, Cat. Lep. 
E. I. C., p. 234 (1857); de Nice., Butt. Ind., 
p. 112, t. xvi., fig. 56. 


* I use the word hyemale here to distinguish the dry-season 
form, that being, though hot, the winter of India. 

Y 2 
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This wide-ranging species is not common in Sikkim, 
but occurs in the Terai and up to 3000 ft. Medus is the 
rainy season form, which occurs from May to September, 
and runeka from October to March, though, as I said in 
speaking of the last species, there may be occasional 
instances of either forms being taken out of season. 
M. runeka seems more abundant than medus , which is 
rather an insect of the plains than the hills. 

20. Mycalesis mineus . 

Papilio mineus, Linn., Syst, Nat., i., pt. 2, p. 768 
(1767). 

Mycalesis mineus, Butt. Ind., i., p. 117. 

M, visala , Moore, Cat. E.I. C., i., p. 280 (1877). 

M. pevseus var. visala, Butt. Ind., i., p. 121, t. xvi., 
fig. 52,<?. 

Calysisme indistans , Moore, Trans. Ent. Soc. Lond., 
1880, p. 164. 

Mycalesis pevseus var. indistans, Butt. Ind., i., p. 122. 

If. mineus, visala et indistans , de Nice., J. A. S. B., 
1886, p. 235. 

Mr. de Niceville’s recent experiments in breeding have 
thrown some light on the seasonal forms of this difficult 
species in Calcutta, but I cannot say to what extent his 
conclusions are borne out in the different climate of 
Sikkim. Moller, however, has little doubt that M. visala 
is the dry-weather form, and finds it commonly from the 
Terai up to about 5000 ft., at the end of the rains and on 
to December. Mineus he takes at the same elevations 
from April to September, and he does not distinguish 
indistans from it at all. I hardly think that the various 
broods will prove to be constantly distinguishable from 
each other, except in localities where the seasons are 
better marked than in Sikkim. 

21. Mycalesis anoxias. 

Mycalesis anaaias, Hew., Ex. Butt., iii., Myc., t. iv., 
figs. 25, 26 (1862), k ; Butt. Ind., p. 106, t. xvii., 
fig. 54, . 

Not uncommon in the hot valleys up to 3000 ft. during 
the greater part of the year. 
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22. Mycalesis sanatana. 

Mycalesis sanatoria , Moore, Cat. Lep. E. I. C., p. 231 
(1857); Butt. Ind., p. 108. 

? Gen. ii, M. gopa , Feld., Beise Nov., lii,, p. 501 (1867); 
Butt. Ind., p. 107. 

In placing M. gopa as probably the second or rainy 
season brood of M. sanatam I rely on the opinion of 
Messrs, de Niceville, Moller, and Enyvett, and, though 
occasional specimens of the one may be found during 
part of the season of the other, all these gentlemen, 
who know the species well in life, agree that sanatam is 
the prevailing, if not the only, form during the months 
of March, April, and May, and that gopa prevails during 
the months of June to October. The observations of 
Mr. de Niceville on the seasonal forms of Mycalesis and 
other genera of Satyrina in Calcutta all tend to strengthen 
the belief that most of the species of Mycalesis , Yphthima , 
and Melanith have two forms differing principally in the 
ocelli and markings of the under side, and he concurs 
with Mr. Moller in the propriety of the arrangement 
which I have adopted in this catalogue. It is quite 
possible that in some cases we may be mistaken, and 
that different seasonal and climatic influences may in 
other localities produce different effects; but those who 
disbelieve in the seasonal variation, which is well known 
to exist in some European and American butterflies, 
must allow that the causes which produce them are 
experienced to a much greater degree in the climate of 
India, which is marked by an even greater difference 
between the wet and dry seasons of the year than is 
found between the climate of spring and summer in 
temperate countries. Both these forms occur not un¬ 
commonly in the valleys of Sikkim up to about 8000 ft. 
ii/. gopa has not been found except in Sikkim, according 
to de Niceville, hut it is very nearly allied to, and perhaps 
hardly distinct from, M. perdiccas , Hew., from Japan. 
Moller has several specimens of M . sanatoria with 
partially-developed ocelli intermediate between it and 
gopa. 
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23. Mycalesis smvcolens. 

Mycalesis smveolens, W. M. and de Nice., Butt. Ind., 
p. 125; W. M. and de Nice., J. A. S. B., 1886, 
p. 349, t. xvi., fig. 1, <? . 

This species, described from a single specimen taken 
at Nemotka, in Cachar, occurs very locally in Sikkim. 
Moller has taken it in April and May only in one place 
at about 3000 ft. below Tukvar. The female is like the 
male, but larger, with rather larger ocelli. 

24. Mycalesis malsara . 

Mycalesis malsara , Moore, Cat. Lep. E. I. C., p. 281 
(1857); Butt. Ind., p. 129. 

? Gen. i. hyemalis, ill. rudis , Moore, Trans. Ent. Soc, 
Lond., 1880, p. 166. 

A common species in Sikkim from the Terai up to 
8000 ft. It occurs from March to November in the form 
of ?nalsara f but the form known as rudis, which Messrs. 
Moller and Knyvett both think is its cold-weather brood, 
is only taken in February, March, and April. 

The insect described as M . Lepcha , Moore (Trans. 
Ent. Soc. Lond., 1880, p. 167, from Nepal), and which, 
according to de Niceville, occurs also at Mussoorie in 
May at 7000 ft., is perhaps another form of this spocies, 
but there is great difficulty in deciding, on our present 
limited knowledge, how to classify the very variable 
insects of the genus Mycalesis. 

25. Mycalesis nicotia. (PI. IN., fig. 5, ? ). 

Mycalesis nicotia , Hew., Gen. D. L., p. 394, t. kvi., 
fig. 4 (1851), $ ; Ex. Butt., iii,, Myc. f t.i., fig. 1, 
S ; Butt. Ind., p. 129* 

M. Langi, de Nice., Butt. Ind., L, p. 180. 

According to Moller this is a distinct species, though 
allied to M . nicotia . It has a less ocellated form, which 
occurs in spring in the same localities as nicotia at 
2—5000 ft., and another strongly ocellated brood which 
comes out in May and August. I have figured a female 
of this form taken by Moller on May 3rd. Having 
examined the types of nicotia , I am inclined to think 
that, even if Langi can be separated, the specimens in the 
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Hewitson collection include both forms, and I do not at 
present see my ‘way to distinguish them. Nicotia , 
according to Mailer, is rare, and occurs in the spring 
months only. 

26. Neorina margaritce . 

Lethe ? margaritce, Elwes, P. Z. S., 1882, p. 405, t. xxv., 

1 ,*. 

Neorina margaritce , Butt. Ind., p. 186. 

I am as yet uncertain whether this beautiful species 
occurs in Sikkim or not, as my first specimen was 
brought by native collectors from some place to the 
eastward of the Tista river ; but Mr. Knyvett’s collectors 
have lately taken others of both sexes near Buxa, in 
Bhotan, and I have no doubt it occurs near to, if not 
within, British Bhotan, probably at the same elevation 
as N. hilda. The female does not differ except in having 
a rather broader band on the fore wing. 

27. Neorina hilda. 

Neorina hilda , Westw., Gen. Di. Lep., p. 870, t. lxv., 
2 (1851), $; Butt. Ind., i., p. 184. 

This lovely insect is one of those most characteristic 
of the dark gloomy oak and chestnut forests of the 
Eastern Himalayas, and occurs from the end of June 
till September at 7—9000 ft. It flies up and down the 
paths in dense forests, and settles on the ground or on 
tree-trunks, when it is not so conspicuous as it is on the 
wing. The female is either much rarer o v more seldom 
seen than the male; but I once saw one flying rapidly 
over the bare open top of the observatory-hill at Jella- 
pahar, which is a very favourite place for the females of 
many forest-loving butterflies to fly on sunny mornings 
in the rainy season, and, after a stiff race with a burly 
bombardier from the depot, who was a regular collector 
on this spot, I netted the prize. I found the species 
much commoner to the eastward in British Bhotan than 
in Sikkim, which is the most western locality we know 
for this species. 

The numerous species of Lethe which inhabit the 
dense forests of the Eastern Himalayas, and which are 
very characteristic of this region, are difficult to under- 
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stand and discriminate without perfectly fresh speci¬ 
mens of both sexes; but, as my collection now con¬ 
tains very fine series of almost all of them, I will 
give a resume of their characters and distribution, which 
may be useful to those who are not so well off, and 
which, though much shorter than that given in the 
‘Butterflies of India,’ will, I think, be found correct:— 

Group I. Males with patches of raised scales on the 
fore wing ahove 3 below the median nervure . 

a . Males with a conspicuous patch of hairs on the 

hind wing above. 

1. L. scanda . Male deep indigo-blue; female dark 

brown. Sikkim, 6—9000 ft. 

2, L. bhairava . Male and female dark brown, the 

latter with a transverse band of white spots on 
fore wing above. Sikkim, 6000 ft., and West 
Bhotan. 

8. L . gulnihal, de Nice. Inner margin of fore wing 
concave. Bhotan. 

4. L. Laiiaris . Male and female pale brown, the 

latter with faint fulvous band on middle of costa 
and across fore wing. Sikkim, 4—5000 ft. through 
Assam hills to Tenasserim. 

b . With tufts of hairs on hind wing between first 

and second median nervules. 

5. L. minena , Fab, ( arcadia, Cram.). Tenasserim; 

Sumatra; Java. 

c. With three small patches on median nervule, 

6. L. tnstigmata } Elwes. Sikkim, 8—10,000 ft. 

Group II. Males xcithout sexual glands or tufts . 

a. With fore wing long and narrowed at the apex; 
hind wing with well-marked tail. 

7. L. sinorix . Males with three white spots across 

fore wing above, and rufous band on hind wing. 
Si kkim (rare), through Bhotan to Upper Assam 
(Sibsagor District). 

8. i. kansa . Male pale brown, without white spots 

or rufous band. Sikkim, 2—8000 ft., through 
Assam to Tenasserim. 
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9. L. vindhya, Feld. ( alberta , Butl.), <?; 1 L. purana , 
Feld. (dofopes, Hew.), $ . Male and female dark 
brown above, with dark transverse bands bordered 
lilac below. 

&. With fore wing broader and less elongate, the outer 
margin more or less concave, tails less defined. 
Females with transverse irregular white band on 
fore wing above. 

10. L. mekarct. Male with narrow rufous band on hind 

wing above. Sikkim, 2—5000 ft., to Tenasserhn. 

11. L. distans , ButL Male with broad rufous band on 

hind wing above. Sikkim to West Bhotan. 

12. L. chaiulica , Moore. Male very dark brown, with 

no rufous band. 

c. With broad fore wing. Females with transverse 
regular white band. 

13. L. europa, Fab. Male and female paler brown; no 

white spot on costa. Sikkim Terai, all over India, 
and Malayana. 

14. L. dyrta, Feld. Smaller; male with whitish spot 

on costa. 

d. With fore wing not concave. Females with 
transverse regular white band. 

15. L. hyrania , Koll. Beneath dull brown, without 

lilac gloss; transverse band on fore wing below 
straight. N.W. Himalaya, 9000 ft. 

16. L. duvidis , Ob. Transverse band on fore wing below 

angled outwardly. East Tibet. 

17. L . dinarbas, Hew. Glossed with lilac below; dis- 

coidal band on fore wing beneath broader. Sikkim; 
West Bhotan. 

18. L. brmcindra, de Nic6. Glossed with lilac beneath; 

discoidal band narrower. West Bhotan. 

e. Both sexes with a white band across the fore wing, 

19. L . rohriat Fab. With white spots at apex of fore 

wing above. N.W. Himalaya, through Assam 
and Tenasserhn to Java and China. 

20. L. ma&oni, Elwes. White band broad, and hind 

wing bordered with white. N.W. Bhotan. 
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21. L. episcopalis, Ob. White band narrow and fore 

wing inwardly rufous beneath. East Tibet. 

22. L. verma, Koll. No apical white spot. Kashmir to 

Tenasserim. 

Group III. Males zcitliout sexual glands or tufts . Sexes 
not differing conspicuously ; of a deep glossy brown . 

23. L. scrbonis, Hew. Larger, without lilac lunules or 

bands beneath. Sikkim, 7—9000 ft. 

24. L. sulonis . Ocelli of hind wing beneath not blurred; 

deep brown above. N.W. Himalayas to Sikkim 
and Khasia hills. 

25. L . nicctella , de Nic6. Ocelli of hind wing not 

blurred; smaller, golden brown above. Sikkim, 
7—9000 ft. 

26. L. siderea , Marsh. Like sidonis , but smaller 

beneath; markings duller, and no transverse 
bands on foie wing. Sikkim, 7—8000 ft. 

27. L. nicetasy Hew. Fore wings more pointed and 

narrower; ocelli of hind wing distinct above. 
N.W. Himalaya to Sikkim. 

28. L. maitrya , de Nice. Ocelli blurred below, in¬ 

distinct above; costal and apical bar in male 
hardly perceptible. N.W. Himalaya to Sikkim, 
9—12,000 ft. 

29. L, armandia t Ober. Ocelli blurred below, distinct 

above; costal and apical bars distinct. Moupin, 
E. Tibet. 

80. L. visrara , Moore, <? . Sexes ? very distinct. Malo 
hind wing with a white marginal band. L. dehades , 
Hew., $ . Female white, with rufous markings. 
Sikkim; W. Bhotan. 

Besides these there are several species in Ceylon and 
Southern India, and several more in China and Japan, 
as well as one in the North-west Himalaya, L . vaimrta 9 
Doherty, which is very near to sulonisy and ono in 
Assam, L. satyavatiy de Niceville, of which the female 
only is known, and which I cannot classify; but Sikkim 
is evidently the metropolis of the genus, as no less than 
28—or, if dcliadcs is not the female of lisrava , as I 
believe, 24—species, all quite distinct from each other, 
occur there, more than twice as many as are found in 
any other locality. 
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My arrangement differs in some respects from that of 
Mr. de Niceville, as I doubt whether his third group is a 
natural one, and, though it is very difficult to describe 
the characters by which some of the species of the 
sidonis group are separated, yet I find but little variation 
in any of the species except sidonis , of which the north¬ 
western form might well be separated from that found 
in the Khasia hills, if there were no intermediate links. 

I never found any of tho most nearly-allied forme, 
such as nicetas , sidonis , nicctella , and maitnja, under 
circumstances which would lead me to suppose they 
interbreed: in all excopt the first, the females are very 
seldom seen. Out of hundreds of nicctella, maitnja, and 
sidonis, which I took myself, I only have one female of 
each of the two first, and five of sidonis ; of siderca 
I never took either sox, and I think the female is 
unknown, as is also the caso with tristigmata . 

28. Lethe scanda . 

Lethe scanda, Mooro, Cat. Lop. E. I. C., i., p. 218 
(1857), ; Butt. Inch, i., p. 139. 

Dvhis nada , Mooro, l. c., p. 218, 7 . 

Zophoessa dirphia , Druce, Cist. Ent., i., p. 857 
(1876), 7 ; Butt. Ind., i,, p. 1G8. 

This Bpecies is not uncommon in the dense virgin 
forest on Tondong and near llikisum, and rarer on tho 
flanks of Sinchul from 6 to 8000 ft., in tho months of 
July and August. I have, however, taken a singlo 
female in tho end of Juno, but this sex is always rare, 
and flics but littlo. Having soon tho typo of Z . dirphia, 
I can say that it is identical with scanda . The species 
has not been found except in Sikkim and British Bliolau. 

29. Lethe hhairava . 

Lethe hhairava, Mooro, Cat. Lep. E. I. C., p. 217 
(1857), 7 ; Butt, Inch, i., p. 189. 

Lehis anijsis , Hew., Ex. Butt., vol. iii., Dchis, t. 1, 
fig. 1 (1862), 

A rare insect in Sikkim, which I have only takon at the 
Bangbi Bridge in May, and on the flanks of Dlmmsong, 
in British Bhotan, at 6000 ft., in August. Mbllcr’s 
shikaris have taken it in June, and near Buxa, in Bhotan, 
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at 5000 ft., in June. I have seen Hewitson’s type of 
anysis , which cannot be separated from hhairava , but 
the insect which is placed in the British Museum as the 
female of anysis , which is there kept separate from 
Ilian ava, is L. scanda . 

80. Lethe latiaris . 

DeHs latiaris , Hew., Ex. Butt., vol. iii, IMis, t. i., 
fig. 4 (1862), ? . 

Lethe latiaris , Butl., Cat. B. M., Satyr idee, p. 117 
(1868); Butt. Ind., i., p. 140. 

A rare or local species in Sikkim, but, according to 
Moller, found in April and May, and again in October, 
at 2—5000 ft. on the Tukvar spur. My shikaris brought 
a single female from the interior in 1888, which must, 
I think, have been taken at a higher elevation. The 
male has a conspicuous patch of hairs on the centre of 
the hind wing. 

81. Lethe sinorix. 

Delis sinorix , Hew., Ex. Butt., vol. iii., Delis, t. iii., 
figs. 19, 20 (1868), $. 

Lethe sinorix , Butt. Ind., p. 144. 

This must be a very rare species in Sikkim, as I have 
only one old specimen from Wilson’s collection, and 
Moller has only one, which differs from Bhotan speci¬ 
mens in wanting the rufous margin of the hind wing. 
It occurs, however, more commonly near Buxa, where 
Mr, Emyvett’s collectors have taken both sexes in July 
and August. The female, which is undescribed, differs 
from the male in having a transverse band showing 
through on the fore wing above. It is also paler in 
colour than the male. I took it at Cherra Punjx in tho 
Ehasia hills, in September. 

82. Lethe Kama. 

Delis Kansa, Moore, Cat. Lep. E.I. C., p. 220 (1857). 

Lethe Kansa , Butt. Ind., p. 145. 

A fairly common species at 2—4000 ft., and taken up 
to 9000 ft. between April and October. Moore's descrip¬ 
tion of this species is bad and can hardly be recognised, 
but I have seen the type. Be Niceville’s description of 
both sexes is good, but a figure is wanted. 



Lepidoptera of Sikkim . 


313 


88. Lethe vindhya. 

Debis vindhya , Feld., Wien. Ent. Mon., vol. iii., p. 402 
(1859), $. 

Lethe vindhya , Butt. Ind., i., p. 146. 

L . alberta, Butl., Ann. Nat. Hist., 1871, p. 288 ; Lop. 
Ex., p. 87, t. xxxiii., fig. 5 (1872), $; Butt. Ind., i., 
p. 14 ?- 

? Debis purana , Feld., Wien. Ent. Mon., vol. iii., 
p. 401 (1859), ? ? . 

Lethe purana, Feld., Butt. Ind., i., p. 146. 

L. dolopes, Hew., Ent. Mo. Mag., ix., p. 85 (1872), $ ; 
Butt. Ind., i., p. 147. 

I Lave little doubt that the four names quoted above 
are all synonymous of one species, though, without 
seeing Felder’B type, it is impossible to be certain. At 
any rate, we have only one species in Sikkim which can 
be made to fit any of them, and I have compared this 
with the types of alberta and dolopes in the British 
Museum. It is very rare in Sikkim and in Bhotan and 
in the Khasia hills. Mr. Gammie took a single female 
close to his house at 8800 ft. in the month of August; 
Messrs. Knyvett and Moller’s native collectors took two 
or three specimens near Buxa, in Bhotan; and I took a 
single male myself near Cherra Punji in the Khasia 
hills, at the end of September, at about 2500 ft. 

84. Lethe mekara . 

Debis mekara , Moore, Cat. Lop. E. I. C., p. 219 (1857); 
Butt. Ind., p. 148, t. xi., fig. 24, # ? . 

A common species in the low valleys, and up to 5000 ft., 
from March to November. It frequents bamboos, and 
when disturbed flies into the thick foliage, where it 
settles on a bamboo-stem with closed wings, and is 
difficult to see. Like several of its congeners, it prefers 
shady to sunny places, 

85. Lethe distans . 

Lethe distans, Butl., Trans. Ent. Soc. Lond., 1870, 
p. 488; Lep. Ex,, p. 87, t. xxxiii., fig. 4, 6 $, 
7 ? (1872). 

I know nothing of this species in Sikkim, but two 
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specimens in the British Museum, said to be from 
Darjeeling, differ from mekara in having a broader and 
more rufous band on the margin of hind wing above, and 
the male has five ocelli, whilst five male specimens of 
mekara in my collection only have four. The markings 
of the under side also are more irregular, as in L. 
chandica , to which this species is perhaps more nearly 
allied. The figures in * Lepidoptera Exotica ’ are not 
well coloured. There are two females in Moore’s col¬ 
lection which come nearer to mekara, and Mr. Knyvott 
has procured a pair from Buxa. 

86. Lethe chandica . 

Debts chandica , Moore, Cat. Lep. E. I. C., p. 210 
(1857). 

Lethe chandica y Butt. Ind., p. 149. 

Common at the same elevation and in tho same 
months as D. mekara , and has very similar habits. 

37. Lethe Europa. 

Papilio Europa, Fab., Syst. Ent., p. 500 (1775). 

Lethe Europa , Butt. Ind., p. 149. 

This is not a common butterfly in Sikkim, as Mr. do 
Niceville thinks, but he has taken it in October. It is 
probably rather an inhabitant of the plainB, and only a 
straggler in the low valleys of Sikkim. 

88. Lethe dyrta . 

Delis dyrta , Feld., Reise Nov., vol. iii,, p. 497 (1867). 

Lethe dyrta, Butt. Ind., i., p. 152. t. x., fig, 22, 2 . 

Not a common species in Sikkim, but found almost 
throughout the year at elevations up to 3 or 4000 ft. 

89. Lethe dinarbas. 

Debts dinarbas, Hew., Ex. Butt., iii.; Debts, t. iii.. 
fig. 15 (1863), <? . 

Lethe dinarbas , de Nice., Butt. Ind., p. 155; J. A. S. B., 
1886, p. 250, t. xi., fig. 4, 2. 

Not uncommon in the virgin forest from 7 to 8 or 
9000 ft. between the months of June and November. 
The female is rare, and resembles that of the very 
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nearly allied species or form L. hyrania , Koll., which 
replaces dinarbas in the North-west Himalaya. Hewit- 
son’s type-specimens, which are perhaps faded, show 
but little difference between the two, but in fresh 
Sikkim specimens the ground colour of the under side 
is much deeper, and the pattern and ocelli more strongly 
marked than in hyrania . Lethe biissanda, de Niceville, 
is a nearly allied species found with dinarbas at Buxa, 
and Debts Davidis, Oberthiir, which is also a close ally, 
represents it in Eastern Tibet. 

40. Lethe rohria. 

Papilio rohria, Fab., Mant. Ins., ii., p. 45 (1787). 

Lethe rohna, Butt. Ind., p. 156. 

Common in the low valleys up to 5000 ft, from April 
till November. 

41. Lethe verma . 

Satyrus verma, Koll., Hugel’s Hash., iv., p. 447, 
t. xvi. (1848). 

Tansimti verma, Moore, P. Z. 8., 1882, p. 285. 

Lethe verma , Butt. Ind., p. 158, t. x., fig. 28, ^. 

Not uncommon up to 8000 ft. between April and 
November, but commonest at about 4000 ft. in the 
rains. 

42. Lethe Masoni . 

Debts Masoni, Elwes, P. Z.S., 1882, p. 405, t. xxv., 
fig. 2. 

Lethe Masoni, Butt. Ind., p. 159. 

This species has as yet only boen found in tho interior 
to the eastward by my native collectors, probably in 
Bhotan or the Chumbi valloy. Debis episcopalis, 
Oberthiir, from East Tibet, is an allied though perfectly 
distinct species, having the fore wing with a narrow 
white transverse band above, and the base reddish 
brown below. 

43. Lethe siderea. (PI. IX., fig. 8). 

Lethe siderea, Marsh., J. A. S. B., 1880, pt. ii., p. 246; 
Butt. Ind,, p. 159. 

This species has hitherto only boen found on Tendong, 
in Nativo Sikkim, by Moller’s collectors at about 7000 ft. 
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in the rainy season. The female remaiid 1H t U3 )^iown. 
In 1886 it was taken as lato as Novembord 1 ’* All that 
I have seen are, though very nearly allied ^Oiiidonh, 
smaller, and distinguished by the different mailings and 
duller colour of the under side. vt* 

44. Lethe sidonis. \ 

Delis sidonis , Hew., Ex. Butt., iii.; Dcbis , t*| im, 

fig. 16 (1862). [ 

Lethe sidonis , Butt. Ind., p. 159. I 

The commonest species of Lethe in the zone of ffcrost 
from 4 to 8000 ft. between April and November, wmoro 
it is constantly seen flitting along the forest paths, [and 
settling both on the ground and on low vegetatiion. 
The female seems much rarer, and probably flies Wt 
little. Sikkim specimens show the markings of the hind 
wing below of a much more distinct and brilliant violet 
than those from Mandi in the North-west Himalaya, 
and are rather smaller and less brilliant than those I 
took in the Khasia. 

45. Letlie maitrya . 

Lethe maitrya, de Nice., J. A. S. B., 1880, pt. ii., 
p, 245; Butt. Ind., t. x., fig. 20, . 

Though described quite recently from the North-West, 
this species is very abundant on Tonglo and along the 
Singalelah range between Sikkim and Nepal, from 
9 to 12,000 ft., in July and August, where it keeps 
company with Zophoessa jalanrida, as in the North-west. 

I also found it on the Bishilah, in British Bhotan, at 
10,000 ft., and my native collectors brought it in great 
numbers from Bhotan in 1884. 

L. maitrya is a forest-haunting insect, and has exactly 
the same habits as Zophoessa jalaurida. The fomale is 
very rare, and I have only procured one of the sex, 
which has the markings of the fore wing more apparont 
on the upper side than is the case in the male. A male 
specimen from Moupin, in East Tibet, collected by the 
Abb6 David, and sent me as L. maitrya , is clearly a 
different species. 
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46. Lethe serbonis. 

Debts serbonis , Hew., Ent. Mo. Mag., 1876, p. 151; 
Lep. Coll. Atk., p. 2, t. i., fig. 45 (1879), <?. 

Lethe swbonis, Butt. Ind., i., p. 155. 

Not uncommon in the dense virgin forest on Tonglo, 
Tendong, and Sinchul, from 7 to 9000 ft., in the rainy 
season between June and September. The female, 
which is undescribed, has the wings rounder, and tho 
bands and ocelli of the under side show more distinctly 
on the upper side than in the male. 

47. Lethe nicetella. 

Lethe nicetella, de NicA, P. Z. S., 1887, p. 448, 
t. xxxix., fig. 5 S'• 

As a full description of this species is published in the 
‘ Proceedings 9 of the Zoological Society, I need say no 
more about it; but I recognised its distinctness from the 
type of niceta8 directly I saw it. I found it much com¬ 
moner than the latter species, the males being abundant 
along the G-oompahar and the flanks of Tonglo from 7 to 
8000 ft., or upwards, in July and August. They settle 
on the roads in wet places on shady paths, but the 
female is very much rarer, and I only procured a single 
good specimen, which differs very little from the male. 

48. Lethe nicetas . 

Debts nieetciSy Hew., Ex. Butt., vol. iii.; DehiSy t. iii., 
17, 18 (1868), ? . 

Lethe nicetaSy Butt. Ind., p. 161. 

Though Mr. de Niceville says that this species is found 
from 8 to 6000 ft. in the Himalaya, I never found it so 
low myself; but it was rare in July on the Goompahar 
ridge near Darjeeling, in virgin forost, at 7 to 8000 ft., 
and has been taken on Sinchul by Mr. Knyvett in June 
and August. This species has hitherto been confused 
with a much commoner one in Sikkim, L. nicetella, from 
which it iB, however, quite distinct. 

49. Lethe visrava. 

Debts visrava, Moore, P. Z. S., 1865, p. 768, t. xli., 
fig. 4, #; Butt. Ind., p. 161. 

D. deliades , Hew., Ent. Mo, Mag., ix., p. 84 (1872), $ ; 
Butt. Ind., p. 162. 

TUANS. ENT. SO0. UOND. 1888.— PART m. (OOT.) Z 
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I think there can be but little doubt that deliades 
is the female of visrava; the pattern of both is the same, 
and only one sex is known of either. It is extremely 
rare in Sikkim, where Holler procured a single female 
in June. In Bhotan, however, it is commoner, as Mr. 
Knyvett’s collectors procured several males on June 20th 
in the hills two or three marches north of Buxa. 


50. Lethe tristigmata . (PL VIII., fig. 1). 

Lethe tristigmata y Elwes, P. Z. S., 1887, p. 444. 

Mr. Moller and myself both procured this species in 
1886, and it had been already described by Mr. de Nice- 
ville; but this gentleman, in order to avoid its being 
published twice over, gave me permission to use his 
description. I found the males only in July on tho 
Singalelah range from about 9 to 10,000 ft. elevation in 
open spots in the dense bamboo thicket. Many of them 
were then worn, and Holler’s nativo collectors found it 
fresh in June. The insect is not so gregarious in its 
habits as some of the other Lethes found with it, and is 
quite distinct from anything yet known. The female is 
as yet undiscovered, though we have made numerous 
attempts to find it at different seasons in the same spots 
where the males were taken. 

51. Zophoessa sura . 

Zophoessa sura , Doubl. Hew., G-. D. L., ii., p. 862, 
t. Ixi; Butt. Ind., i., p. 164. 

Not uncommon in the forest from about 8000 ft. from 
the end of June on until November. The males are seen 
singly, or in company with other Satyrince, sitting on the 
path or low herbage, and if disturbed generally fly up 
and settle on the trunk of a tree,' where they are difficult 
to distinguish among the dark moss. I took males in 
June and July on Sinchul: females are rarer and fly 
but little, though sometimes taken on the bare top of 
the hill at Sinchul and Jellapahar. I found it also in 
the Khasia Hills, near Clierra Punji, at 4500 ft., in the 
end of September. 
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52. Zophoessa dura . (PL IX., fig. 1). 

Zophoessa dura , Marsh., J. A. 8. B., 1882, pt. ii., p. 88, 
t. iv., fig. 2; Butt. Ind., i., p. 165. 

I have two male specimens procured by Mr. Gammie’s 
native collectors somewhere east of the Tista Eiver in 
1884 and 1885, which are certainly distinct from Z . sura, 
and agree very closely with the description of Z . dura. 
There are, however, five instead of four spots on the pale 
border of the hind wing, and it is possible that this 
species, when compared with the type of Z. dura from 
Tenasserim, will prove distinct. It is, perhaps, hardly 
to be included in the Sikkim list, but may occur in the 
forests of the interior, as do many of the species which 
I have procured from the same source. 


58. Zophoessa goalpara . 

Zophoessa goalpara , Moore, P. Z.S., 1865, p. 768; 
Butt. Ind., p. 165. 

I have not found this myself in Sikkim, but Mr, 
Holler took it at 6000 ft. in November, and it seems to 
be commoner than Z . sura in the forest at 6—8000 ft. 
in British Bhutan, where I took it in August near 
BiMsum. My shikaris brought it from Tendong and 
from Bhotan, and it occurs as far north-west as Simla. 
I have not seen the female. 

54. Zophoessa athinsoniu . 

Zophoessa atkinsonia, Hew,, Ent. Mo. Mag., 1876, 
p, 151; Moore, Coll. Atk., p. 2, t, i,; Butt. Ind., 

p. 166. 

I found this species, which has hitherto been very rare 
in collections, not uncommon on the road to Tonglo at 
8—9000 ft. in July; and Mr. Holler’s collectors brought 
numerous specimens from the same locality in August. 
It also occurs in the interior of Bhotan and Sikkim. It 
Betties on the path and flies into the forest when dis¬ 
turbed. The females are seldom taken, and differ but 
very slightly from the male. 
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55. Zophoessa haladeva. 

Zophoessa haladeva , Moore, P. Z.S., 1865, p. 769, 

t. xli., fig. 5, S ; Butt. Ind., p. 167. 

I found this species rarer than either of the last on 
the road up to Tonglo in July, a specimen was taken on 
the Goompahar in June, and a few others on Tonglo 
and Tendong in August. It occurs at from about 7 to 
9000ft., and has the same habits as the other Zophoessas. 
My collectors also brought it from the interior in 1881 
and 1888. The female, which is rare, only differs from 
the male in being larger and paler. 

56. Zophoessa raonadeva. (PI. IX., fig. 2). 

Zophoessa ramadeva , de Nice., J. A. S. B., May, 1887. 

Of this species, of which I have not yet seen the 
description, one specimen was procured in August, 1886, 
from the interior of Sikkim by Moller’s collectors. A 
single male, which was recognised by him as identical 
is in my collection, and was taken either by myself or 
by one of my men on Tonglo in July, 1886. It is most 
nearly allied to Z . haladeva, but easily distinguished by 
the pattern of the under side. 

57. Zophoessa jalaurida. (Pl. VHL, fig. 4). 

Z. jalaurida , de Nice., J. A. S. B., 1880, pt. ii, p. 245; 

Butt. Ind., p. 166, t. x., fig. 19. 

Though this species was only known from the North¬ 
west, where Mr. de Niceville discovered it on the Jalauri 
Pass at 6—8000 ft. in 1879,1 found it very abundant all 
along the Singalelah Range between Sikkim and Nepal 
from 9 to nearly 12,000 ft. in July and August. It is 
the most abundant butterfly here, and frequents the 
opener places in the forest, flying qnickly in dull and 
rainy weather, and settling on the paths, where several 
collect together at any ordure. It settles on bamboo, 
and also on rocks, where many might be found on wet 
days and in the evening, and bottled like moths. I also 
found it on the top of the Rishilah, in British Bhotan, 
at 10,400 ft., and,my shikaris brought it from Chumbi 
or Bhotan in 1884 and 1885. A large number of speci¬ 
mens hardly vary, and agree with one from the Jalauri 
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Pass. The female is comparatively scarce, and hardly 
differs from the male. 

58. Zophoessa molleri. (Pl. VHL, fig. 8). 

Zophoessa mtilleri , Elwes, P. Z. S., 1887, p. 445. 

Found by me on the Singalelah Range from about 
9 to 11,000 ft. in July, 1886, mixed with Z.jalaurida, 
but not nearly so abundant. The females, of which I 
took one or two only, are very rare. It is very near to, 
but quite distinct from, jalatmda , as will be seen on 
comparing the under sides. It has the same habits, and 
does not appreciably vary in the numerous specimens J 
collected. 

59. Zophoessa yama. 

Zophoessa yama , Moore, Cat. Lep. E. I. C., i., p. 221 
(1857); Butt. Ind., p. 169, t. x., fig. 21. 

This species seems rare in British Sikkim, where I 
never saw it. It occurs on Tendong, however, at 
6—7000 ft. in June and July, and to the eastward, where 
I saw a single specimen at Rikisum in British Bhotan, in 
August. Mr. Knyvett’s collectors also found it commoner 
near Buxa, in Bhotan. These eastern specimens are 
much larger and richer in colour than those from the 
N.W. Himalaya. 

60. Neopepulaha . 

Lasiommata ? pulaha , Moore, Cat. Lep. E. I. C., i., 
p. 227 (1857). 

Neope pulaha, Butt. Ind., p. 170, t. xi., fig. 26. 

Not rare on the Singalelah Range at 9—11,000 ft. in 
July, and common on Tendong and in British Bhotan, 
near Rikisum, in August. It settles on ordure in the 
paths, and when disturbed fiies quickly into the foreBt, 
but returns in a short time to the same place, Mr. 
Moller also notes its occurrence in March. 

61. Neope bhadra. 

Lasiommata ? bhadra , Moore, l. c., p. 227- 

Neope bhadra, Butt. Ind., p. 171. 

This species is found in the hot valleys from 1 to 8 or 
4000 ft. between May and December. I never saw it in 
profusion, as Mr. de Niceville seems to have done, but 
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only solitary specimens. It settles on the ground as 
well as on tree-trunks, and if disturbed goes off at once 
into the forest. 


62. Orinoma damaris . 

Orinoma damaris , Gray, Lep. Nepal, p. 24, t. vii. 
(1846); Butt. Ind., p. 174, t. xiii., fig. 82. 

I never saw this insect myself in Sikkim, but it occurs 
at 2—4000 ft. {fide Moller); and Mr. Gammie tells me 
that it was abundant in British Bhotan at 6000 ft. in 
June. At Cherra Punji, in Khasia, I found it common 
at 4000 ft. on the edge of the forest, and beat it from 
bushes by the path. Its flight is not strong or quick, 
but dodging. The female seems rare, but Mr. de Nic6- 
ville caught it at 8000 ft. in Sikkim in October. It differs 
but slightly from the male. 

68. Baphicera satricius . 

Lasiommata satricius , Doubl. Hew., Gen. D. L., p. 887, 
t. lxiv. (1851). 

Baphicera satricius , Butl., Ann. Mag. N. H., 1867, 
p. 164, t. iv.; Butt. Ind., p. 175. 

I found this not uncommon on Sinchul and Tonglo 
from 6 to about 8000 ft in the end of July and August, 
and more abundant at 7000 ft. near Bikisum in British 
Bhotan. It flies quickly with a darting flight about the 
forest-paths, settlmg on ordure and wet places, and 
returning when disturbed. It also settles to rest on 
damp shady rocks, and flieB in wet and cloudy as well 
as in fine weather. I never saw the female. 

64. Baphicera Moorei . 

Baphicera Moorei , Butl., Ann. Mag. N. H., 1867, 
p. 164, t. iv,; Butt. Ind., p. 176, t. xv., fig. 88. 

This species seems rare in Sikkim, as Mr. Moller had 
never seen it until I got three specimens on Singalelah 
at 9—11,000 ft. in July. It occurs higher up than its 
congener, hut seems to have much the same flight and 
habits. My shikaris brought a few from the interior in 
1888 and 1884. The female is rare, but hardly differs 
from the male. 
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65. Satyrus padma. 

Satyms padma, Koll., Hugel’s Kash., p. 445, t. xv., 1, 
2 (1848), ?. 

S, avatara, Moore, Oat. E.1.0., p. 229 (1857), 9 * 

S . padma , Elwes, Ent. Mo. Mag., 1886. 

Aulocera padma, Butt. IncL, p. 196. 

When writing of this species recently in the Ent. Mo. 
Mag. I stated that, though I had specimens from an old 
Sikkim collection, I was not certain of its occurrence in 
the Eastern Himalaya. On the 24th June, 1886, I was 
riding round the north side of Birch Hill on a drizzling 
afternoon, and saw a male of this species, which had 
apparently only just emerged from the pupa, settled on 
a tree by the roadside at about 7000 ft. in a dense sub¬ 
tropical virgin forest. This is certainly padma, and, 
like my other supposed Sikkim specimens, is a trifle 
larger than those from the N.W. Himalaya. It is 
evidently quite rare in the environs of Darjeeling. 


66. Satyrus loha, (PI. IX., fig. 6). 

Aubcera loha , Doherty, J. A. S. B., 1886, p. 118. 

Satyrus padma, Elwes, P. Z. S., 1882, p. 406. 

S. brahminus (in part), Elwes, Ent. Mo. Mag., 1886. 

The confusion which I made between this species and 
S . brahminus , in my paper on the Himalayan species of 
this section of Satyrus , is now, I think, cleared up by 
Mr. Doherty’s description, and, though I have only taken 
male specimens of this species in Sikkim myself, and 
the smaller ones which I had received from native 
collectors from Chumbi are very near to brahminus, yet 
I think I am now able to recognise with certainty this 
species as distinct from both padma and brahminus . 

I took it only on the Singalelak Bange which bounds 
Sikkim on the west between Tonglo and Phallut, at 
elevations of from 10,000 to 12,500 ft., in July, but it 
was most abundant on the grassy ridge beyond Sun- 
dukpho above the pine-forest, where it flies strongly 
above the trees, resting on their trunks, and settling on 
flower-heads in the open parts and on the edge of the 
forest. The specimens of both sexes from Chumbi are 
somewhat smaller, and have a narrower band on both 
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wings than these Singalelah males, resembling brahminus 
very closely. 

The male may be distinguished from padma by the 
sexual patch being hardly visible, and by the fact of the 
two white spots—one on the costa of the fore wing and 
one between it and the third spot of the band—being 
always distinctly marked, just as in the female of padma . 

The female, according to Doherty,—and this is borne 
out by five females from Chumbi,—is distinguished from 
padma by the band of the hind wing below being narrow, 
well-defined, and ochreous, whereas in padma it is 
broader; on the outside very ill-defined and whitish. 

From brahminus it is distinguished, as Doherty says, 
by the altogether different form of the prehensors and 
by the rounder shape of the hind wings. On the under 
side the differences are perceptible, but difficult to 
describe; but my series, which consists of seven males 
from Sundukpho, and seven males and five females 
from Chumbi, when compared with a series of sixteen 
brahminus of both sexes from Chumbi and the North¬ 
west, leads me to believe that the differences, though 
slight, are reliable. 

67. Satyrus brahminus . 

Satyrus brahminus, Blanch., Jacque. Yoy., iv., p. 22, 
t. ii., fig. 4 (1844), S in part. 

Aulocera brahminus, Butt. Ind., p. 198, t. xvi., 49 &. 

Satyrus bralminns, Elwes, Ent. Mo. Mag., 1886. 

Aulocera brahminus, Doh., J. A. S. B., 1886, p. 118. 

I cannot speak certainly of the occurrence of this 
species in British Sikkim, but it is common in the 
interior to the eastward at high elevations. Mr. Doherty 
says that A. scylla , Butl., which, however, he has not 
seen, is distinct from brahminus by the form of the pre¬ 
hensors, though he has taken the two flying together in 
Kumaon. Whether this is so or not I am only able to 
say that among my numerous specimens I can find no 
means of defining more than one species. 

68. Satyrus saraswati . 

Satyrus sarastcati , Eoll., in Hugel’s Kash., p. 445, 
t. xiv., fig. 34 (1844). 

Aulocera saraswati , Butt. Ind., i., p. 200. 
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I have seen no specimens of this species certainly 
from Sikkim, but de Niceville says that such exist in the 
Indian Museum, and it has been taken by Mr. Knyvett’s 
collectors in the interior of Bhutan; so it may very 
possibly occur in the drier parts of native Sikkim also. 

69. Ypthima philomela. 

Papilio philomelcij Joh. Amgen. Acad., vi., p. 404 (1764); 
Linn., Syst. Nat., p. 768 (1767). 

Ypthima baldus , Fab. Hew., Trans. Ent. Soc. Lond., 
1864, p. 286. 

Y. philomela , Butt. Ind., i., p. 216; de Nic6., 3. A. S. B., 

1886, p. 282. 

Forma hyemale. 

Y. marshalli , Butl., Ann. Nat. Hist., 1882, p. 878; 
Butt. Ind., i., p. 217. 

The commonest species of the genus at low elevations 
in Sikkim from the Terai up to about 5000 ft. The cold- 
weather brood, which has the ocelli small or obsolete, 
agrees very well with those which de Niceville has bred 
from eggs of philomela in Calcutta. In the rains it is more 
abundant, and the form with ocelli well-marked is then 
the only one found, but the species occurs during the 
whole year in greater or less numbers. 

70. Ypthima neicara. 

Ypthima newara , Moore, P. Z. S., 1874, p. 567 ; Butt. 
Ind., i., p. 222. 

7. nareda , Hew., Trans. Ent. Soc. Lond., 1864, p. 285, 
t. xvii., 7. 

This occurs in Sikkim from the Terai up to about 
5000 ft. from May to September. My specimens agree 
with those from Cachar and Aracan, but I have none 
from Nepal, which de Niceville says are probably nareda . 

71. Ypthima narasingha. 

Ypthima narasingha , Moore, Cat. E. I. C., p. 286 
(1857); Butt. Ind., i., p. 225; Hew., Trans. Ent. 
Soc. Lond., 1864, p. 291, t. xviii., 19. 

This distinct species I have only seen in Hewitson’s 
and the British Museum collections. Neither Mailer, 
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de Nic6ville, or Knyvett have ever procured it, and it 
may not occur in Sikkim. 

72. Ypthima hiibnen . 

Ypthima plalomela , Hubner (neo Linn.), Zutr. Ex. 
Schmett, t. 88, 84 (1818). 

7. Mibneri , Kirby, Cat. Di. Lep., p. 95 (1871); Butt. 
Ind., i., p. 226, t. xvii., 65, # . 

7. kubneri et hoivra, de Nice., J. A. S. B., 1886, p. 231. 

Occurs in the Terai during the rainy season, but, as 
far as we know, not in the hills. 

78. Ypthima sakra. 

Ypthima sakra , Moore, Cat. E.I. C., p. 286 (1857); 
Butt. Ind., i,, p. 232, t. xvii., 67, . 

Y.nikaa, Moore, P. Z. S., 1874, p. 567; Butt. Ind., 
i., p. 282. 

The commonest species of the genus at 4 to 8000 ft. 
elevation, and occurs as low as 2000 ft. from March to 
November. This is one of the commonest roadside 
insects in Sikkim among grass and bushes, and does not 
seem to vary much, except in the form and number of 
the ocelli, which are larger in the Sikkim and Khasia 
insect than in those separated as 7. nikcea from the 
N.W. Himalaya. In a series of fourteen pairs from all 
these localities I find no constant characters by which 
two forms can be distinguished. I have a specimen 
from Ta-tsien-lo, E. Tibet, in which the ocelli are very 
large. 


74. Ypthima methora . 

Ypthima methora , Hew., Trans. Ent. Soc. Lond., 1864, 
p. 291, t. xviii., 20, 21, ? . 

The species which I take to be the 7. methora of 
Hewitson, though it is not the same as that identified by 
Marshall and de Niceville, is a large insect, which seems 
to me to be nearest to 7. sakra , and belongs to the 
group which has no sexual mark on the fore wing of the 
male. 

It has the ocelli as in 7. sakra , but the double- 
pupilled one on the fore wing is usually larger, and those 
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on the under side in the commoner cold-weather form 
are very small. But I have three specimens taken by 
myself at Pashok in Sikkim, and at Mamloo in the 
Khasia Hills, in August and September, which I take to 
be the wet-season form of this species, in which the 
ocelli of the under side are as large and distinct as in 
Y. sakra . Y. methora is, however, always distinguished 
from sakra by the striation of the under side, and by the 
band crossing both wings, which is most conspicuous in 
the female; and my Sikkim and Bhotan females of the 
cold-weather brood, taken in February and March, agree 
with one from Burmah named methora by Moore. It is 
distinguished from philomela of Hubner by its constantly 
much larger size—about two inches and over—and, 
though in the 4 Butterflies of India ’ the size of Y. philo¬ 
mela is given as exceeding two inches in some specimens, 
yet I have none from Sikkim which can be confused with 
Y. methoi'a even in the female sex. The types of 
methora which I have examined in the Hewitson collec¬ 
tion are three females, and agree with mine. 

75. (Eneis pumilu8. 

Chionobas pumilus , Feld., Reise Nov., iii., p. 490, 
t. lxix., figs. 6, 7 (1866); Elwes, P. Z. S., 1882, 
p. 404, t. xxv., fig. 8. 

(Eneis pumilus , Butt. Ind., p. 288, t. xv., fig. 87, <?. 

Only occurs in the interior at great elevations, and 
not in British Sikkim. I have received others from the 
same source as those I described above, and though 
there is, as de Niceville says, a considerable difference 
between them and Felder’s species from Ladak, both in 
the deeper brown colour and in the more conspicuous 
bands on both wings, yet all the markings are identical 
in form, and I should not like to separate the Sikkim 
from the Ladak race without seeing a large series of the 
latter. 

76. Callerebia annada.•* 

Erebia annada , Moore, Cat. E.I. C., p. 226 (1857). 

Callerebia annada , Butt. Ind., i., p. 245. 

I have no specimens taken in recent years in Sikkim, 

G , annada, was taken in 1887 by Mr, Knyvett’s native col¬ 
lectors in the interior of West Bhotan, near the Sikkim frontier. 
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but two which were contained in Wilson’s Sikkim col¬ 
lection are somewhat larger than those from Kulu and 
Nepal, and are intermediate between it and C. scanda. 
The types of armada were taken in Bhotan by Pemberton, 
and C. scanda is recorded by Moore from Darjeeling. 
Until more specimens are procured it must remain doubt¬ 
ful as to whether a Callerebia exists in Sikkim, and, if 
so, to what species it belongs. 

C. hyagriva (Yptkima hyagriva , Moore, Butt. Ind., i., 
p. 226, t. xvii., 64, $) is also recorded from Sikkim., but 
I have never seen a specimen except from Kulu. 


77. Zipcetis scylax . 

Zipcetis scylax, Hew., Ex. Butt., iii., p. 100, t. Zipcetis , 
fig. 7 (1868); Butt. Ind., p. 249, t. xvii., 62, $ . 

Not a common species in Sikkim, and only found in 
low, hot valleys at 1—8000 ft. from May to November. 
I took it near the Tista Bridge in August, and noticed 
that its flight and appearance were similar to those of 
an Ypthima . 

78. Melanitis leda . 

Papilio leda , Linn., Syst. Nat., i., p. 773 (1767). 

P. ismene, Cram., Pap. Ex., i., t. xxvi., a,b (1776). 

Melanitis leda , Fab., Butt. Ind., i., p. 252. 

AT. ismene , Butt. Ind., i., p. 256. 

ill. leda et ismene , de Nice., J. A. S. B., 1886, p. 237, 
t. xii., 4. 

? M, bela, Moore, Cat. E. I. C., i., p. 228 (1857); Butt. 
Ind., i., p. 563. 

Not so common in Sikkim as in the plains, but it occurs 
all the year round at low elevations, and I have taken 
RL leda in July as high as 7000 feet. 

After de Niceville has proved by breeding that the two 
very distinct-looking insects known as leda and imene 
are, in Calcutta at least, only seasonal forms of the same 
species, I confess I do not very well know how to treat 
the other forms of the genus occurring in Sikkim, of 
which M8ller recognises three, namely 
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Melmitis zitenius. 

Papilio ziteniuSf Herbst, Nat. Schmett., viii., p. 5, 
t. clxxxii., i., 2 (1776); Butt. Ind., i., p. 258. ^ 

Melanitis zitenius , Dist., Rhop. Mai., p. 412, t. xxxviii., 
2, $, (1886). 

This occurs in Sikkim commonly from April to 
November. 

Melanitis duryodana . 

Melanitis duryodana , Feld., Reise Nov., iii., p. 464 
(1867); Butt. Ind., i., 257. 

Recorded by Moller in the autumn months only from 
September to November, but occurred in 1887 in March. 

Melanitis asiva, 

Melanitis aswa y Moore, P. Z. S., 1865, p. 769; Butt. 
Ind., i. p. 253. 

This form varies more or less in shape and markings, 
and is found at the same elevations as the preceding 
three from 2 to 4000 ft. from April to November. I have 
only taken it at Mongpo in August. Moller is inclined 
to regard this as the wet-season form of duryodana . 

I have tried in vain to separate the species by the key 
to the genus given in the ‘ Butterflies of India,’ but I 
find that, though picked specimens may be separated, 
there remain a number of others which combine some 
of the characters of the different forms in a greater or 
less degree. Neither size, shape, or markings on either 
side have any constancy, and some of the forms seem 
to be present in almost all the localities of the Eastern 
Himalaya, as Assam and Tenasserim, where collections 
have been made. If any one can show that any of these 
forms can be defined by any fixed characters, however 
trifling, or that any characters exist in them which are 
only found in specimens from particular districts, or 
taken at a particular season, I shall be very ready to 
recognise them. Until then I think it is better to keep 
them together, as there is certainly less difference 
between some specimens of aswa and leda, or of ismem 
and dwyodana , than there is between leda and isitwie , 
whioh are proved to be one. 
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79. Gyllogenes suradeva. 

Melanitis suradeva, Moore, Oat. E.I.O., i., P- 225 
(1S57). . ... Qn 

Cyllogenes suradeva, Butt. Ind., i., p. 260, t. xrn., 80, 

<? ?. 

Not so rare in Sikkim as supposed, but local, and, as 
far as known, confined to an elevation of about 2000 ft., 
where it is taken by Moller’s collectors at Singla from 
April to June. An allied species is found in Bhofcan, 
but, as far as I know, the genus does not occur else¬ 
where. 

80. Elymnias undularis. 

Papilio mdularis, Drury, Ill. Ex. Ent., ii., t. x., 1, 2 
(1778). . 00 , - 

Elymnias undularis, Butt. Ind., i., p. 266, t. xra., 

59, $ ?. 

Pound from the Terai up to 8000 ft. more or less 
commonly at all seasons of the year. 

81. Elymnias leucocyma. 

Biblis leucocyma, God., Enc. Meth., ix., p. 826 (1819). 

Melanitis tnalelas, Hew., Ex. Butt., iii., t. Mel., 6, 7 
(1868), S. 

Elymnias leucocyma, Butt. Ind., i., p. 273, t. xvn., 

60, S ?. 

Not rare in the low valleys from the Terai up to 
8000 ft. during almost every month in the year. 

82. Elymnias (Dyctis) patna. 

Melanitis patna, Westw., Gen. D. L., p. 405, note, 
t. lxviii., 2 (1851). 

Elymnias patna, Wall., Trans. Ent. Soc. Bond., 1869, 
p. 827. 

Dyctis patna, Butt. Ind., i., p. 277. 

Not a common species in the low valleys up to 8000 ft. 
between April and October. 
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88. Elymnias ( Dyctis) vcmtdeva . 

Elymnias vasudeva , Moore, Oat. E. 1.0., p. 288. 

E. thycana , Wall., Trans. Ent. Soc. Lond., 1869, 

p.828. 

D?/c*is vasudeva. Butt. Ind., i., p. 278, t. xvii., 61, . 

Not uncommon in tlie low valleys at 1—2000 ft. from 
May to October. 


84. Elymnias timandra . 

Elymnias timandray Wall., Trans. Ent. Soc. Lond., 
1869, p. 826. 

A single female, which seems to agree with timandray 
Wall., was received by Moller from his Singla collector in 
April, 1887. I have not, however, seen this specimen. 

MORPHIN2E, 

85. Discophora celinde . 

Papilio celindSy Stole, Suppl, Oram. Pap. Ex., t. xxxvii., 

I, lay $ (1790). 

Discophora celinde y Shop. Mai., p. 75, t. v., figs. 10, 

II, $ $ ; Butt. Ind., i., p. 295. 

Not rare in the lower valleys of Sikkim up to about 
2000 ft. from March to November. 

86. Discophoi'a tullia . 

Papilio tullia, Cram., Pap. Ex., i., t. lxxxi, a, b (1775). 

Discophora tuUia f Moore, Cat. E. I. C., p. 211, t. xii,, 
15, 15 a; Butt. Ind., p. 298. 

Common in Sikkim at the same elevation as the last, 
perhaps extending a little higher, and occurring through¬ 
out the year. 

87. Discophora spilopteray de NicA & Moller, n. s. 

11 Expanse: $, 8*84 in.; ?, 4*24 in. 

$. Upper side: Both wings deep black, Pore wing with tho 
costa and outer margin narrowly ochreous; a discal series of four 
small spots, the upper one in the upper discoidal interspace 
yellowish white, the one in the upper median interspace obsolete, 
that in the lower median interspace lengthened into a streak, the 
lowermost in the submedian interspace round and divided into a 
large anterior and small posterior portion by a black line j these 
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three latter spots rich oohreous; a submarginal series of five rich 
oohreous spots, the three middle ones wedge-shaped, the upper and 
lower rounded; beyond these spots are five similar small de¬ 
creasing rounded spots. Hind wing with a rounded discal spot in 
the subcostal interspace, and a muoh smaller obsolescent one in 
the interspace below; a submargmal and marginal series of five 
spots much as in the fore wing; the outer margin more broadly 
oohreous. Under side: Both wings marked much as in D. tulUa . 

2 . Upper side : Fore wing with a discal series of six spots, the 
two upper ones tinted with white, the rest oehreous, that in the 
lower discoida! interspace a mere line, the two following diamond- 
shaped, the lowest spot rounded; a submarginal and marginal 
series of five very large oehreous spots, the apices of the three 
posterior spots in the marginal series touching the middle of the 
outer edges of the three in the submarginal series. Hind wing 
with three series of large oehreous spots, the two outer series 
almost coalescing. Under side paler than in the male.” 

Hab, Sikkim. 

“ Differs in both sexes from D. tullia in having the 
spots of the upper side much larger, and almost all of 
them oehreous instead of violet-white. Differs also from 
D. ml , of which the female only has been described and 
figured, and which is probably a variety or * sport' of 
D. tullia, in all the spots of the upper side being larger, 
and the two upper spots of the inner series of the fore 
wing just tinted with violet-white, instead of the whole 
series being of that colour, as in D. ml 

Two males and a female taken in the middle of March, 
1887, at about 2000 ft. elevation by my native collectors ” 
(Miller), 

For the foregoing description I am indebted to Mr. de 
Nieeville, never having seen the species in question. 

88. Enispe euthymius . 

Adolias euthymius , Doubl., Ann. Nat. Hist., 1845, 
p. 179. 

Enispe euthymius , Doubl. Hew., G*en. Di. Lep., ii., 
p. 292, t. 40, fig. 2, <? (1850). 

JEJ- euthymius , Butt. Ind., i., p. 800, 

f E, tessellata , Moore, P. 2. S,, 1888, p. 521. 

Not uncommon at low elevations in Sikkim from April 
to October. I hardly think that the form described from 
Nepal as E. tessellata is distinguishable from this. 
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89. Eniape cycnus . 

Enispe cycnus , Westw., Gen. Di. Lep., ii., p. 830 
(1861); Butt. Ind., i., p. 801. 

This occurs not uncommonly at Buxa, in Bhotan, but 
I know of no specimens having been recently taken in 
Sikkim, though a female in the Calcutta Museum is said 
to have come from this country. 

90. Thaumantis diorea. 

Thaumantie diores, Doubl., Ann. Nat. Hist., 1845, 
p. 284; Butt. Ind., i., p. 804. 

T. rarndeo , Moore, Cat. E. I. C., i. } p. 215 ; Butt. Ind., 
p. 305. 

This fine species is not uncommon in shady ravines 
at 2—1000 ft. elevation in Sikkim, and flies slowly 
among dense herbage near the ground in the shade. 
The form described as ramdeo, which is larger, and has 
the blue patch also larger, is not, I think, constant, and 
Moller considers it only a second brood of diorea, which 
he gets from April to June; whilst ramdeo occurs later 
in the year from about August to October. 

91. Stictopthalma camadeva. 

Morpho camadeva , Westw., Cab. Or. Ent., p. 9, t. iv. 
(1848). 

Stictopthalma camadeva, Butt. Ind., i., p. 309. 

Not uncommon in suitable localities, which are some¬ 
what similar to those frequented by the last species, 
from May or June to October. I found it not uncommon 
by the river at Choongtong, below my tea-garden, at 
2500 ft. in July, but difficult to tako in good condition, 
as it flies so close to the ground among thick vegetation 
that it is not easy to get a clear stroke of the net. 

92. Stictopthalma nourmahad . 

J’hcmnantis nowrmahal , Westw., Gen. Di. Lep., ii., 
p. 337 (1851). 

Stictopthalma nowrmahal, Butt. Ind., i., p. 312. 

The only authority we have for the occurrence of this 
species in Sikkim is that of Moore, who has a specimen 
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probably collected by Major Sherwill and marked Dar¬ 
jeeling. This, however, may have come from Bhotan, 
as the species has been recently re-discovered near 
Buxa by Mr. Knyvett, who has procured it in some 
numbers, and in both sexes. There are a considerable 
number of species recorded from Sikkim, which are 
either of doubtful occurrence or extremely rare there, 
and which occur not uncommonly at Buxa. As the late 
Mr. Mandelli was in the habit of sending his collectors 
to the Bhotan Terai, and many officers were employed 
there during the Bhotan war, who afterwards came to 
Darjeeling, it is impossible to say whether these really 
occur weBt of the Tista or not. 

93. Clerome arcesilaus. 

Papilio arcesilaus , Fab., Mant. Ins., ii., p. 28 (1787); 
Don., Ins. Ind., t. xxx. (1800). 

Glcro'me arcesilaus, Doubl., Hew., Gen. Di. Lep., ii., 
p. 334, t. liv. (1851); Butt. Ind., i., p. 313. 

This also is recorded from Sikkim only on the authority 
of Mandelli’s collection, and has never been seen recently 
by Holier or myself. 

94. Ainaihima portheus. 

Amathusia portheus , Feld., Reise Nov., iii., p. 461 
(1865); Butt. Ind., i., p. 298, cut. 

Another species which occurs very rarely, if at all, in 
Sikkim, and which I include only on the authority of a 
male specimen in the Indian Museum, said to have 
come from there. 


95. Pareba vesta . 

Papilio vesta , Fab., Mant. Ins., ii., p. 14 (1787); Don., 
Ins. China, t, xxx. (1799). 

Pareba vesta, Butt. Ind., L, p. 818. 

A very abundant species in tea-plantations and cleared 
land in Sikkim at 2—7000 ft., and also very numerous 
in some places both in the N.W. Himalaya and in the 
Khasias, where I found it in the open grassy hills in 
great quantities. It occurs from April to November. I 
observed a curious horny appendage to the abdomen of 
the female in this species, which does not seem to have 
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been noticed, and which is perhaps analogous, if not iden¬ 
tical in character, with the pouch in the genus Parnasshcs. 
Some very fresh and apparently virgin females, which I 
took in the Khasias, had not this appendage as yet de¬ 
veloped, and it will be interesting to have closer observa¬ 
tions as to whether it is produced during coitus, as in 
Pamasrim , or not. 

96. Telchinia viola. 

Papilio viola , Fab., Syst. Ent., p. 460 (1775). 

Telckinia viola , Butt. Ind., i., p. 320, cut. 

Stated by Marshall and de Nic6ville to occur not 
uncommonly in Sikkim, but not included in Moller’s 
Catalogue, and I have no specimens from this country. 
If it really is found it is probably only as a straggler 
from the plains. 


97. Ergolis merione . 

Papilio merione , Cram., Pap. Ex., ii., t. cxliv., fig. a, h 
(1777). 

ErgoUs merione t Butt. Ind., ii., p. 8, t. xviii., fig. 70, ^. 

A common species at low elevations, and more or less 
throughout the year. 

98. Ergolis ariadne. 

Papilio ariadne, Linn., Syst. Nat., i., p. 778 (1767); 
Butt. Ind., ii., p. 10. 

Barer than merione, but found occasionally up to 
5000 ft. throughout the year. 

99. Ewripus consimilis . 

Diadema conaimilis , Westw., Gen. Di. Lep., ii., p. 281, 
? (1850). 

Euripus consimilis, W. Mason, J. A. S. B., 1881, pt. ii., 
p. 85, t. iv., fig. 3, ? ; Butt. Ind., ii., p. 17. 

This species rarely occurs in the hills, but in the 
Terai, and as far out in the plains as Jelpigori, it has 
been taken by Messrs. Knyvett and Mailer in July, 
August, and December. 
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100. Euripus halitherses . 

Euripus halitherses , Doubl., Hew., Gen. Di. Lep., ii., 
p. 293, t. xli., fig. 2, $ (1850); de NicA, Butt. 
Ind., ii., p. 18, t. xx., fig. 90, 3 s ¥ . 

Hestina isa f Moore, Cat. Lep. E. I. C., p. 161, $ . 

JDiadema nyctelius ) Doubl., Ann. Nat. Hist., 1845, 

p. 182, ¥. 

Euripus dnnamomeus , W. Mason, J. A. S. B., 1881, 
pt. % p. 272, t. iv., ¥ . 

E . euploeoides , Feld., Reise Nov., iii., p. 415 (1866); 
Disk, Rhop. MaL, p. 134, t. xiii,, 6 3S 7 ¥ (1882). 

The numerous variations to which the femaleB of this 
species are subject have rendered its synonymy rather 
intricate, but, as the question is ably worked out by de 
Niceville in the ‘Butterflies of India/ I need not refer to 
them at length. 

The variable form isa , which mimics Euploea ihada - 
manthus, and the more constant form nyctelius, which 
mimics E„ midaimts, male, are both found in the valleys 
up to about 8000 ft. with the male, which does not seem 
to vary, from April until the end of the year, but are 
not abundant at any season. 

Dilipa moryiana has been taken in Bhotan by Mr. 
Enyvett’s collectors, but has not yet been recorded from 
Sikkim. 


101. Cupha erymanthis. 

Papilio erymanthis , Drury, Ill. Ex. Ent., i., t. iv., 
figs. 3, 4 (1770). 

Cupha erymanthis , de Nice., Butt. Ind., ii., p. 22, 
t. xxiii., fig. 105, $ . 

Not common in Sikkim, but occurs up to 4 or 5000 ft. 
from March to October. 


102. Melitaa sindunt , var. (PI. X,, figs. 5 J 1 , 6 $). 

Melitcea sindura , Moore, P. Z. S., 1865, p, 496, t. xxx., 
fig. 2; Butt. Ind., ii., p. 25. 
ammmda , Feld., Reise Nov. Lep., ii., p. 892 (1867). 
I M. Jezabel , Ober., Et. Ent. In., xi., p. 17, t ii., 
fig. 14 (1887). 
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Though I hesitate to give a new name to a form of so 
difficult and variable a genus as MeliUea , yet, if all the 
insects from Ladak are as different from those found in 
the Eastern Himalaya as the typical specimen described 
by Moore, one of which is in my collection, I should 
consider it necessary to separate them. 

Though I have not seen Felder’s type, which came 
from the same region as sindura> I have little doubt that 
it is identical; but this Ladak form is so much lighter 
than any of the specimens which I have received through 
native collectors from the frontier of Sikkim and Chumbi 
that it can be distinguished at a glance. 

The Sikkim form, however, is very variable, and, as 
the range of the insect doubtless extends all along the 
north of Nepal to Ladak, it is probable that whatever 
differences are perceptible between specimens from the 
extreme localities would be bridged over by intermediate 
varieties. 

Of twelve males and eight females in my collection, 
the average are about the same size, and not unlike 
M . aurelia of Europe; but the males are redder in tint, 
and in both sexes the dark markings are much heavier 
both on the margins and inner part of the wings. 

The silvery markings of the under side distinguish the 
species from any other; the colour and breadth of the 
submarginal fulvous band on the hind wings below is 
very variable, but the pattern is similar to that of 
sindura. I have found all attempts to describe nearly- 
allied species of Meliteeas in words useless, so have given 
an exact figure of the insect. 

Though I cannot give its exact habitat, it is certainly 
at a high elevation in the interior of Eastern Sikkim or 
Western Bhotan. Melitcea Jezabel , Oberthur, resembles 
it closely on the upper side, but the under side of that 
insect is more like that of typical specimens of sindura 
from Ladak. 

103. Atdla sinha. 

Temios sinha , Koll., Hugel’s Hash., p. 488 (1848); 

Butt. Ind., ii., p. 29, t. xx., fig. 87, ? . 

Not common in Sikkim, where, however, it occurs at 
2—8000 ft. between May and October. In the Khasias 
it is found up to 5000 ft. in open grassy places. 
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104. Atella phalanta. 

Papilio pkalanta, Drury, Ill. Ex. Ent.,i., t. xxi. (1770). 

Atella phalanta, Butt. Ind., ii., p. 80, t. xx., fig. 88, . 

Not common in the hills, but occurs up to 5000 ft. 
between March and October. 

105. Atella alcippe. 

Papilio alcippe , Or., Pap. Ex., iv., t. 889, fig. o, h 
(1782). 

Atella alcippe , Butt. Ind., ii., p. 81. 

Bare in Sikkim at low elevations in April and May. 

106. Cethosia cyane . 

Papilio cyane , Drury, HI. Ex. Ent., i., t. iv. (1770). 

Cethosia cyane , Butt. Ind., ii., p. 88. 

Common in Sikkim up to 8 or 4000 ft. from April to 
December. 

107. Cethosia Wblis . 

Papilio UUiSy Drury, HI. Ex, Ent., i., t. iv. (1770). 

Cethosia Ublis f Butt. Ind., i., p. 86. 

Abundant up to 6 or 7000 ft. at the same seasons as 
the last. 

108. Cynthia erota . 

Papilio erota , Fab., Ent. Syst., in., p. 76 (1798). 

Cynthia erota , Butt. Ind., ii., p. 41, t. xxi., fig. 97, $ S * 

Common up to 5 or 6000 ft. from May to December; 
the females rarer. Moller found numbers of the larvffl 
of this species feeding, in company with those of 
C. cyane and (7. biblis, on a creeper (PassMora sp.) at 
8000 ft. in October. 

109. Helcyra hemina . 

Helcyra hemina , Hew,, Trans Ent. Soc. Lond., 1864, 
p. 245, t. xv., fig. 1; Butt. Ind., ii., p. 48, t. xix., 
fig. 88, &. 

One of the rarest butterflies in Sikkim, where it occurs 
at very low elevations during and after the rains. 
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110. Apatura ( Sephisa) chandra. 

Castalia cliandra, Moore, Oat. E. I. C., p. 200, t. vi., a, 
4 S (1857); Waterhouse, Aid., i., p. 8, ? (1880). 

Sephisa chandra , Butt. Ind., ii., p. 46. 

Not uncommon before and after the rains, but local; 
the female, however, is much rarer, and differs much 
from the male. The female form found in Sikkim, how¬ 
ever, though not constant, is different from the one from 
Nepal, figured by Waterhouse, and usually has a large 
patch of white across the purple of the fore wings, and 
the hind wings of a similar deep purple with paler spots. 

The range of this supposed genus, which, however, I 
do not see my way clearly to separate from Apatura, is 
now much extended by the discovery of a new species in 
Corea, which is described as Apatura princeps by Fixsen ; 
also described by Leech, P. Z. 8., 1887, p. 417, as Apatwra 
cauta . Another species, or variety, occurs in East 
Tibet, and will no doubt be soon published by Oberthiir. 

111. Apatura namouna . 

Apatura namouna , Doubl., Ann. Nat. Hist., 1845, 
p. 178; Butt. Ind., ii.. p. 50, t. xx., fig. 91, $. 

A . ambica, KolL, Hugel’s Kash., p. 431, t. viii., 8, 4 
(1848). 

A . zanoa ,, Hew., Ex. Butt., iv., t i., figs. 7, 8 (1869). 

A. bhavana, Moore, Trans. Ent. Soe. Lond., 1881, 
p. 307 ; Waterhouse, Aid. ii., 1.127 (1883), 

MaleB common at low elevations up to about 4000 ft,, 
but the females are quite rare. This is a very bold insect, 
and will return to its settling-place after three or four 
attempts to catch it have been made; it has a strong, 
rather jerking, flight, and is very restless. It is curious 
that this, as well as many other species, occur in the 
North-west Himalaya at greater elevations than in 
Sikkim. 

I can see no reason for separating A . hhmana y and, 
though' an f Aid to Identification ’ is very necessary, 
in order to understand a great many types in the British 
Museum, I think it might be more usefully applied to 
less doubtful species than this. 
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112. Apatura chevana . 

Aihyma chevana , Moore, P. Z. S-, 1865, p. 768, t. xli., 
fig-1- 

Apatwra chevana , Butt. Ind., p. 52. 

This very beautiful species is seldom found at low 
elevations between April and October. The only female 
I have seen is in Holler’s collection. It is much larger 
and yellower in tint than the male, and quite devoid of 
blue gloss. 

113. Apatura parvata. 

Apatura parvata , Moore, Cat. Lep. E.I.C., p. 202, 
t. vi. a, 6 (1857), $; Butt, Ind., ii., p. 53. 

Very rare in Sikkim, where I do not know its habitat 
or season, but common at Buxa. 

114. Apatura sovdida. 

Apatura sordida , Moore, P. Z. S., 1865, p. 765, t. xli., 
2, ; Butt. Ind., ii., p. 52. 

Also a very rare species, which has been taken by 
Messrs. Holler and de Niceville at low elevations in 
Sikkim from June to October. 

115. Apatura parysatis . 

Apatura parysatis , Westw., Gen. Di. Lep., ii., p. 805 
(1850); Butt. Ind., ii., p. 54, t. xx., fig. 92, 2 . 

The male of this small and curiously-coloured insect 
is the blackest butterfly I know. The female, which is 
much rarer, is, however, very unlike it on the upper 
side. It occurs up to 6000 ft, from April to November. 


116. Hestina nama . 

Duulema nama, Doubl., Ann. Nat. Hist., 1845, p. 282; 

Gen. Di. Lep., ii., t. xxxix., fig. 2. 

Hestina nama , Butt, Ind,, ii., p. 56, t. xxii., fig. 99,2 . 

Very common up to 6000 ft., but most abundant at 
3 or 4000 ft. from March to December. Mr. de Nice¬ 
ville says that it exactly mimics Danais tytia , but I 
cannot see the resemblance myself, as the flight of the 
latter is so different that I could distinguish it at a 
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glance. I found the female abundant, as well as the 
male. 

117. Hestina persimilis . 

Diadema persimilis , Westw., Gen. Di. Lep., p. 281 
(1850). t 

Hestina persimilis , Butt. Ind., ii., p. 58. 

? H. zella , Butl., Trans. Ent. Soc. Lond., 1869, p. 9; 
Moore, P.Z.S., 1882, p. 240. 

Quite a rare insect, and apparently only found at low 
elevations in Sikkim, though at Simla it occurs from 
4 to 7000 ft. I have never seen a female from Sikkim. 

118. Herona marathus . 

Herona marathus , Doubl., Hew., Gen. Di. Lep., ii., 
p. 294, t. xli., fig. 8 (1860); Butt. Ind., ii., p. 61. 

? H. angustata , Moore, P. Z. S., 1878, p. 879; Butt. 
Ind., ii., p. 62. 

Not common in Sikkim at 3—4000 ft. during and after 
the rains. A specimen from the east side of the Tista, 
taken in March, is much smaller and paler in colour, 
forming an intermediate link with H . angustata . 

119. Precis iphita . 

Papilio iphita , Cram., Pap. Ex., iii., p. ceix., fig. o, d 
(1779). 

Precis iphita , Butt. Ind., p. 63, t. xix., fig. 84, $ . 

A very abundant species here as elsewhere in the 
wetter parts of India. Occurs up to 7 or 8000 ft., and 
all the year round. 

120. Junonia asterie . 

Papilio astene, Linn., Syst. Nat., x., p.472 (1758); 
Butt. Ind., p. 67. 

? Gen. ii. Junonia almana . 

Papilio almana , Linn., L c.; Butt. Ind., p. 68. 

Not rare at low levels at all seasons in the year. De 
Nic&uLle's suggestion that the two insects above quoted 
are seasonal forms of each other is confirmed by Mciller, 
and seems to be most probably correct, though the two 
forms do not seem to be invariable, or to occur only in 
the wet and dry seasons respectively. 
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121. Junonia atlites. 

Papilio atlites, Linn,, Cent. Ins., p. 24 (1768, fide 
Aurivillius); Butt. Ind., p. 69. 

P. laomedia , Linn., Syst. Nat., p. 772 (1767), et 
auctorum. 

Occurs rarely in the hottest valleys, but common in 
the Terai at all seasons. 

122. Junonia lemonias . 

Papilio lemonias , Linn., Syst. Nat., x,, p. 473 (1768). 

Common up to 5000 ft., and found all the year round. 

128. Junonia cenone . 

Papilio cenone , Linn., Mus. Ulr., p. 294, et auctorum. 

Junonia hierta, Fab., Butt. Ind., p. 71, t. xx., fig. 94, 
9 $ . 

Bather an insect of the plains than the hills, but 
occurs in the low valleys at various seasons, I hardly 
think Mr. de Niceville’s reasons for adopting Kirby's 
change of name of so well-known a butterfly are suffi¬ 
ciently strong; the identifications of such descriptions 
must always be somewhat doubtful. 

124, Junonia orithya. 

Papilio orithya , Linn., Mus. Ulr., p. 278 (1764); Butt. 
Ind., ii., p. 78. 

A common insect at elevations up to 9 or 10,000 ft., 
but most abundant in cultivated ground and sunny 
clearings. It settles on the ground with open wings, 
and has a rapid, strong flight. Occurs at all seasons. 

125. Neptis hordonia , 

Papilio hordonia j Stoll, Suppl. Cram. Pap. Ex., 
t. xxxiii., fig. 4 (1790); Butt. Ind., p. 78. 

? Gen. i. Neptis plagiosa, Moore, P. Z. S., 1878, p. 880; 
Butt. Ind., p. 79. 

Common at low levels from March to December, but 
the form or variety plagiosa , which is by no means con¬ 
stant, and differs principally in the broader ferruginous 
bands, has only been taken in the cold weather. 
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126. Neptis radha. 

Neptis radha, Moore, Cat. Lep. E. I. C., p. 166, t. iv.a, 
fig. 4 (1857); Butt. Ind., p. 84. 

A rare species in Sikkim, which I have never taken 
myself, hut it occurs between April and October at low 
elevations. 

127. Neptis miah . 

Neptis miah, Moore, Cat. Lep. E. I. C., p. 164, t. iv. a 
(1857); Butt. Ind., ii., p. 85. 

Not uncommon by the river-sides at 1—8000 ft. from 
April to October. 

128. Neptis ananta. 

Neptis ananta, Moore, Cat. Lep. E. I. C., p. 166, t.iv.a, 
fig. 3 (1857); Butt. Ind., ii., p. 85. 

This beautiful insect is an inhabitant of the forest at 
5—6000 ft, but is also taken at lower levels. I took two 
females myself in the forest along the Pashok road above 
Lopchu in June; they were settled on low herbage by 
the roadside, and are larger and paler than the males. 

129. Neptis viraja . 

Neptis viraja, Moore, P. Z. S., 1872, p. 568, t. xxxii., 
fig. 6; Butt. Ind., ii., p. 86. 

A very rare species in Sikki m , but Mr. de NicGviUe 
has taken it in the Terai in October, and Mr. Moller has 
procured it from the Sikkim valleys in March, April, and 
May. 

130. Neptis zaida . 

Neptis zaida, Doubl., Hew., Gen. Di. Lep., ii., p. 272, 
t. xxxv., fig. 3 (1850); Butt. Ind., ii., p. 86. 

This rare and beautiful species is hardly ever taken 
by the native collectors now, but I found it in one place 
not uncommon in June and July. This was in the 
forest above Rangbi at about 6000 ft. The males fly 
about the tops of oak-trees in the rare gleams of sun¬ 
shine, sitting on the leaves, but descend seldom to the 
ground. 

181. Neptis manasa. 

Neptis manasa, Moore, Cat. E.I. 0., p. 165, t. iv. a, 
fig. 2 (1857); P. Z. S., 1858, p. 5 ; Butt. Lad., ii., 
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This rare and beautiful species has not been previously 
recorded as occurring in Sikkim, but I took a Bingle 
fresh male, which agrees with the type of the species, 
in the forest near the Eangbi jhora, on the road to 
Serail, at 6000 ft., on June 7th. It is possible that 
those I saw flying about the tops of the trees near the 
same place may have been X. manasa , and not zaida , 
as I at the time supposed.* 

182. Neptis amba. 

Neptis amba , Moore, P. Z. S., 1858, p. 7, t. xlix., fig. 4; 
Butt. Ind., ii., p. 88. 

N. carticoicles , Moore, Trans. Ent. Soc. Lond., 1881, 
p. 809; Butt. Ind., ii., p. 90. 

A rare species in Sikkim, which occurs in the lower 
valleys before and after the rains. I have three males 
and one female only, which, though they belong to what 
Moller and de Nic6ville call carticoides f are, in my 
opinion, barely distinguishable from amba of the North¬ 
west Himalaya and Nepal. The wider and purer white 
bands of amba } which are considered to distinguish it 
from carticoides, vary considerably in both forms. I 
have amba from Kangra and Nepal, named by Moore, 
and from Chumba and Mandi in both sexes. The four 
females of the north-western form are certainly more 
fuliginous than in the Sikkim female; and one male 
from Mandi, which probably would be called N. amboides 
by Moore, has the bands quite as narrow as those from 
Sikkim. 

188. Neptis cartica . 

Neptis cartica , Moore, P. Z. S., 1872, p. 562; Butt. 
Ind., ii., p. 89. 

This is a distinct species, intermediate between the 
last and X vikasi , but nearer to X, a?nba ) from which it 
is distinguished by the narrower bands, less pure white, 
and by the markings of the under side. From vikasi 
it is easily known by its much paler colour and purer 
white bands. It is not uncommon in the lower valleys 
from April to October. 

* August, 1888. I have just heard from Mr. Moller that a made 
of Neptis ncvrayana, previously only known from the North-west, 
has been taken on Tonglo last July. 
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184. Neptis vikasi . 

Neptis vikasi , Horsf., Cat. Lep. E. I. C., t. v., figs. 2, 

2 a (1822); Butt. Ind., ii., p. 91. 

Not uncommon up to about 8000 ft. from March to 
November. 

135. Neptis varmona 

Neptis varmona, Moore, P. Z. S., 1872, p. 561; Butt. 
Ind., ii., p. 95. 

N. kamarupa , Moore, P. Z. S., 1874, p. 570; Butt. 
Ind., ii., p. 98. 

N. adara, Moore, P. Z. S., 1878, p. 880; Butt. Ind., 
ii., p. 97. 

This, which is one of the widest-ranging of all the 
Indian species of Neptis , is not uncommon in the lower 
valleys of Sikkim. I have also taken it at Bombay and 
in the Khasia Hills, and have it from many other parts 
of India, Ceylon, Burmah, and Tenasserim under the 
name of adara , and also from China, Formosa, and 
Borneo. I see no possibility at present of separating 
the varieties under different names, and, though de 
Niceville keeps the two which are called adara and 
kamarupa separate in the ‘ Butterflies of India,’ he says 
that he cannot distinguish adara; and Moller and de 
Niceville both believe that kamarupa is almost certainly 
the dry-weather form of varmona . 

186. Neptis astola . 

Neptis astola , Moore, P. Z. S., 1872, p. 560; Butt. 
Ind., ii., p. 99. 

N . emodes, Moore, J. c., p. 561, t. xxxii., fig. 2; Butt. 
Ind., ii., p. 99. 

Though this species is nearly allied to varmona , it can 
be distinguished, I think with certainty, by tho chocolate- 
red rather than ochreous-colour of the under side. I am, 
however, quite unable, as is de Niceville, to see how to 
distinguish emodes from astola. It is a common species 

* I am very doubtful whether this is not identical with N. 
Ewrynome, West,, Bon. Ins, China, p. G6. Since writing the above 
I have received specimens from Emkiang, China, identified by 
Leech with Ewrynome , which only differ m size from Indian and 
hardly at all irom Burmese specimens of varmona. 
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at elevations up to 4000 ft. or more in Sikkim from 
April till December. 

187. Neptis soma . 

Neptis soma, Moore, P. Z. S., 1858, p. 9, t. xlix., fig. 6; 
Butt. Ind., ii., p. 102, t. xxiii., fig. 108. 

What I believe to be this species is not rare in the 
valleys up to 8000 ft. from March to December. 

1376. 2 Neptis adipala . 

Neptis adipala , Moore, P. Z. S., 1872, p. 568, t. xxxii., 
fig. 8 ; Butt. Ind., ii., p. 102. 

I have no Sikkim specimens which exactly agree with 
the figure of this species, which was described from the 
Khasia. De Nic6ville says that there is a Sikkim speci¬ 
men named adipala by Moore in the Calcutta Museum. 
I have seen specimens in Mr. Moore’s collection so-called, 
in which the middle band and discoidal streak are more 
smoky and less defined than in N. soma; but I do not 
see that they can be separated. 

? 188. Neptis susruta. 

Neptis susruta, Moore, P. Z. S., 1872, p. 568, t. xxxii., 
fig. 4 ; Butt. Ind., ii., p. 108. 

I am also unable to match the figure of this species 
with Sikkim specimens, and can only rely on what 
de Niceville says as to Sikkim specimens having been so 
named by Moore. I am, however, doubtful whether the 
last three species can be separated with certainty; they 
are certainly very nearly allied. 

189. Neptis nandina . 

Neptis nandina, Moore, Cat. Lep. E.I.C., p. 168, 
t. iv.a, fig. 7 ; Butt. Ind., ii., p. 104. 

This belongs to a well-marked group, which can easily 
he distinguished by the broad bands of the under side. 
It is compared by Moore with Aceris, but, though nearly 
allied to that species, of which I consider mahen&ra , 
Moore, from the North-west Himalaya, to be the nearest 
Himalayan representative, it is perhaps distinct from it. 
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It occurs not uncommonly in Sikkim up to 4000 ft. 
from April to December. 

140. Neptis ophiana. 

NepUs ophiana,) Moore, P. Z. S., 1872, p. 561; Butt. 
Ind., ii., p. 205. 

Not uncommon in Sikkim at low elevations up to 
8000 ft. between March and December. It is a question 
as to whether this is really distinct from columella , 
Cram., and, until a series of Chinese specimens can be 
procured for comparison, I do not see that it is possible 
to decide the question. 

141. Cirrhochroa aons. 

Cirrhochroa aoris, Doubl., Hew., Gen. Di. Lep., L, 
p. 158, t. xxi., fig. 2, (1848); Butt. Ind., ii., 

p. 109. 

<7. abnormis, Moore, J. A. S. B., 1884, pt. ii., p. 19; 
Butt. Ind., ii., p. 110. 

Common up to about 6000 ft. from April to December. 
The insect described as abnormis is no doubt a variety of 
this; no characters are given in the description by which 
it can be separated from aoris . 

142. Cirrhochroa mithila . 

Ciirhochroa mithila, Moore, P. Z. S., 1872, p. 558; 
Butt. Ind., ii., p. 114. 

C. rotundata , Butl., Trans. Linn. Soc., 1877, p. 548; 
Butt. Ind., ii., p. 114. 

C.anjira , Moore, P, Z.S., 1877, p.584; Butt. Ind., 
ii., p. 115. 

A fairly common species up to 4 or 5000 ft. in some 
localities, and agrees very well with specimens from 
Burmah and Cachar. I agree with de Niceville in 
thinking that rotundata cannot be separated from mithila , 
and the same may be said of C. anjira , Moore. 

148. Pseudergolis wedah . 

Anadne wedah , Koll., Hugel’s Hash., p. 487 (1848), 

Precis veda , Kirby, Cat. Di. Lep,, p. 191 (1871). 
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Precis hara 9 Moore, Cat, Lep. E.I.G., p. 148, t. iii.a 
(1857). 

Pseudergolis ivedah , Butt. Ind., ii., p. 120, t. xxiii., 
fig. 109. 

Common from 2 to 6000 ft. between March and 
November, De NiceviHe’says he has always taken this 
species near water, but I have found it in the rains 
most abundant in second-growth jungle and open places, 
such as the road between Lopchu and Pashok. 

Vi 

144. Stibockiona nicea . 

Adolias nicea 9 Gray, Lep. Nep., p. 13, t. xii. (1846). 

Stibochiona nicea 9 Butl., P. Z.S., 1868, p. 614; Butt. 
Ind., ii., p. 120, t. six., fig. 81, $. 

Common from about 2 to 5000 ft. between March and 
November. 

145. Hypolimnas bolina . 

Papilio Bolina , Linn., Syst. Nat,, x., p, 479. 

Hypolimnas bolina , Kirby, Cat. Li. Lep,, p. 224; Butt. 
Ind., ii., p. 128. 

Diadema auge 9 Moore, Cat. Lep. E. I. C., p. 158, t. v., 
figs. 9, 9 a 9 larva. 

Apatura jacintha 9 Moore, Lep. Cey., p. 58, t. xxx., 
fig. 1 a, ? - 

Common all the year round in the low valleys up to 
about 3000 ft. 


146. Hypolimnas misippus . 

Papilio misippuSi Linn,, Mus. Ulv., p. 264. 

Hypolimnas mmppm 9 Kirby, Cat. Lep., p. 225 ; Butt. 
Ind., ii., p. 126, t. xx., fig. 85, # £ . 

Very rare in Sikkim, where Mailer’s collectors have 
taken it at 2000 ft. in August. In the N.W. Himalaya 
it occurs more commonly, but is an insect characteristic 
of the drier parts of India in the plains. 

147. Argynnis niphe . 

Papilio niphe 9 Linn., Syst. Nat., xii., p. 785 (1767). 

Argynnis niphe 9 Butt. Lad., ii., p. 131. 

A , aruna , Moore, Cat. Lep. E. I, C., p. 156, t. iii. a, 
fig. 4, 
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A common species up to 5000 ft., but mostly found in 
tea-gardens, or places wheiethe forest has been cleared. 
Occurs from March to December. 

1*48. Argynnis childreni. 

Argynnis childreni, Gray, Zool. Misc., i., p. 33 (1831); 
Lep. Nep., t. xi., (1846); Butt. Ind., ii., p. 132. 

A . 8akontala , Roll., Hugel’s Kash.,p. 439, t. xii., S' ? 
(1848). 

Moller notes the occurrence of this species at 3—1000ft., 
but I have only seen it rarely on Tonglo and the 
Singalelah Bange in open flowery places in the forest, 
where it settles on flower-heads at 9—12,000 ft. It 
occurs from June to October. 

149. Argynnis Inthonia. 

Papilio lathonia , Linn., Faun. Suec., p. 282 (1761); 
Butt. Ind., ii,, p. 137. 

Argynnis isscea , Gray, Lep. Nep., p. 11 (1846). 

Not a common insect in British Sikkim, where I have 
only taken it on the open parts of the Singalelah Range 
beyond Sundukpho in July, but it has been taken at 
Darjeeling in winter, and as low as 5000 ft. in February. 
Judging from the very numerous specimens brought by 
native collectors, it is very common in the interior. 

150. Argynnis gmmnata . 

Argynnis gcmnata , Butl., Ann. Nat. Hist. (1881), 
p. 82, t. iv. ,* Butt. Ind., ii., p. 138; Elwes, 
P. Z. S., 1882, p. 404, t. xxv., figs. 6, 7, $ $ . 

I saw this insect first on the high Chola Range in 
1870, and have since obtained it in quantity from 
natives who had been sent to Ohumbi and Western 
Bhotan. It varies only in size, as far as I have seen, 
and the Sikkim form is the same as the two types 
in the British Museum, which probably came from 
northern Gurwhal. It has never been found on the 
outer ranges. 

151. Argynnis altissima . 

Argynnis altissima , Elwes, P.Z.S., 1882, p. 408, 
t. xxv., fig. 8; Butt. Ind., ii., p. 139. 
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Only found in the high ranges on the eastern frontier, 
and in Bhotan; the exact locality and elevation un¬ 
known, as it has never been taken by a European. 
Those which I have received recently from Bhotan are 
somewhat larger than the type, but do not vary except 
in size. The female differs in the same way as that sex 
of A . gemmata does from the male. 

152. Argymis pales. 

Argynnis pales, Sckiff., 8. V., p. 177. 

A . sipora, Moore, P. Z. S., 1874, p. 568, t. lxvi., fig. 11; 
Butt. Ind., p. 139, t. xviii., fig. 72. 

A, baralacha , Moore, P. Z. S., 1882, p. 242, t. xi. 

It is quite impossible to separate the Himalayan form 
of this wide-ranging butterfly from those found in 
almost all the higher ranges of Turkestan, Siberia, and 
Europe. I have a very large series of both sexes, 70 
males and 50 females, from many localities in Europe 
and Asia, and, though the variation is very great, yet I 
do not think that the forms which have been already 
separated as varieties are sufficiently constant, though 
the form described by Staudinger as var. generator , Stett. 
Ent. Zeit., 1886, p. 235, which was found by Mr. Leech 
on the Deosai plateau of Kashmir, seems in both sexes 
very different from the form found in Kashmir, Lahoul, 
and Sikkim. I have in my collection seven females taken 
in one day in a single meadow in the Alps, no two of 
which are alike, and, as the majority of those I have 
from Lahoul are more like European specimens than 
the Central Asian form generator , I do not think 
they deserve a separate name. The only specimens I 
have from Sikkim are three bad ones brought by natives 
with A . altissima from Cliumbi and Bhotan, where it no 
doubt occurs at great elevations.* 

158. Dichorragia nesimaclius . 

Adolias nesimaclius , Boisd., Cuv. Eegne An. Ins., ii., 
t. 149 bis fig. 1 (1886). 

Dichorragia nesimaclius , Butt. Ind., ii., p. 141, t. xix., 
fig. 82, . 

* I have since learnt that the variety generator does not occur 
on the Deosai plains with the Himalayan form, but was taken on 
the Skorolah Ladak. 
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Not uncommon at low elevations between April and 
November. 

154. Calinaga buddha. 

Oalinaga buddha , Moore, Cat. Lep. E.I.C.; Butt. 

Ind., ii., p. 148, frontispiece, fig. 122, <?. 

C. brahma , Butl., Ann. Nat. Hist., 1885, p. 809 (1885). 

A rare species, which probably does not occur in 
British Sikkim, but has been brought from the central 
part of native Sikkim by Holler’s collectors. I have 
four specimens in my collection from Sikkim which 
differ but little from two taken near Dalhousie in the 
North-west. I have seen the types of Mr. Butler’s 
C . brahma, which were collected by Dr. Watt probably 
in the Naga Hills, on the march from Manipur to 
Kohima, where he collected in the spring of 1884. I 
mention this, as the locality given “ near Assam ” is one 
of the most remarkable that even Mr. Butler has ever 
quoted. Kohima and Manipur are certainly near Assam, 
so is Calcutta. 


155. Penthima lisarda . 

Diadema lisarda, Doubl., Arm. Nat. Hist., 1845, p. 288. 

Penthima lisarda, Butt. Ind., ii., p. 144. 

This magnificent species is not very rare in May and 
June at 2—1000 ft. De Niceville says that it occurs in 
deep forest, but I have never seen it myself. 

156. Neurosigma doubledayi. 

Acontia doubledayi, Wesfcw., Cat. Or. Eni., p. 76, 
t. xxxvii., fig. 4 (1848). 

Adolias siva, Westw., Gen. Di. Lep., ii., p. 291 (1850). 

Neurosigma siva, Butl., P. 21. S., 1868, p. 615; Butt. 
Ind., ii., p. 151, t. xix., fig. 80. 

This fine insect is rare in Sikkim, where I havo 
never seen it myself. Holler, who has the female in 
his collection, gives the elevation as from 2 to 8000 ft. 
in April and May, but it must be double-brooded, as I 
have seen it in the end of September near Cherra Punji, 
in the Khasias/ 


■' MoUer has since obtained it in Sikkim in October. 

2 b 2 
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157. Lebadea ismene. 

Limenitis ismene , Doubl., Hew., Gen. Di. Lep., ii., 
p. 276, t. xxxiv. (1850). 

Lebadea ismene , Butt. Ind., ii., p. 152, t. xix. fig. 79, $ . 

Not uncommon at low elevations between April and 
December. Varies a good deal in size. 


158. Limenitis danava . 

Limenitis danava , Cat. Lep. E. I. C., p. 180, t. vi. a , 2 
(1857); Butt Ind., ii., p. 157. 

Bare in Sikkim at elevations up to 7000 ft. from April 
to October. The female, which differs considerably, is 
seldom found, the only one I have being from Mr. 
Gammie. 


159. Limenitis daraxa . 

Limenitis daraxa , Doubl., Gen. Di. Lep., ii., p. 276# 
t. xxxiv., fig. 4 (1850); Butt. Ind., ii., p. 158. 

Moller notes this as found from 1 to 8000 ft. between 
April and November, but I have only taken it myself 
east of the Tista Biver, where, along the ridge from 
Dumsong to Ehumpong, it is common in open places in 
the forest in August at 6000 ft. It settles on the ground 
with open wings, and is a bold, quick-flying insect, 
returning several times to the same spot if missed with 
the net. 


160. Limenitis zulema . 

Limenitis zulema, Doubl, Gen. Di. Lep., ii., p. 276, 
t. xxxiv. (1850 ); Butt. Ind., ii., p. 159. 

A very rare insect, as neither Moller or I have ever 
procured it, though I have two specimens from an old 
Sikkim collection. 

161. Limenitis zayla. 

Limenitis zayla , Doubl., Gen. Di. Lep., ii., p. 276, 
t. xxxv. (1850); Butt. Ind., ii,, p. 159. 

This very lovely insect is found not uncommonly in 
dense forest at 6 to 8000 ft. in June, July, and August. 
The female, which I have taken myself, does not differ 
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from the male except in the slightly-broader -wings. It 
is a strong flyer, and settles on the ground like daraxa . 

162. LmeniUs diidu. 

Limenitis dudu , Westw., Gen. Di. Lep., ii., p. 276 
(1860); Butt. Ind., ii., p. 159, t. xxiv., fig. 112, . 

A rare species, which has much the same habits as 
zayla f but occurs lower down. The only female which I 
have seen was taken on the bare hill-top at Jellapahar 
in July by a soldier. 

163. Limenitis procris . 

Papilio procris y Or., Pap. Ex., ii., t. cvi ,figs. e,f (1777). 

Limenitis procris, Butt. Ind., ii., p. 163. 

Only found in the Terai and lowest Talleys, where it 
is not so common as in the plains. Flies from March 
till December. 

164. Athyma perius. 

Papilio periu8y Linn., Syst. Nat., x., p. 471 (1768). 

P . leucothoe, L., I c., p. 478, et auctorum. 

Athyma periusy Butt. Ind., ii., p. 166, t. xx., fig. 89, $ . 

Much rarer in Sikkim than in the North-west Hima¬ 
laya and Khasia Hills. Moller notes it as found up to 
3000 ft. all the year round, but I have never observed it 
myself. 

166. Athyma jina. 

Athyma finely Moore, Oat. Lep. E.I. 0., p. 172, t. vi.a 
(1857); Butt. Ind., ii., p. 169. 

Not a common species, and, as far as I know, confined, 
like so many of the species peculiar to Sikkim, to the 
zone of heavy forest between 6 and 8000 ft., where 
I have taken it in July. 

166. Athyma mahesa, 

Athyma mahesay Moore, Oat. Lep. E. I. C, p. 176, 
t. v. a, fig. 7 (1857); Butt. Ind., ii., p. 171. 

A, ranga } Moore, L c., p. 175, t. v. a, fig. 6; Butt. 
Ind., ii, p. 172. 

I cannot see how to distinguish these two supposed 
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species, which appear to run into each other. Mr. de 
Niceville, who keeps them separate in his book, suggests 
that ranga is the winter or dry-season form of mahesa 9 
and says that ranga occurs only in the spring and late 
autumn ; hut Mr. Holler finds both of them at various 
seasons from March to December in the warm valleys 
up to about 3000 ft. Mahesa is the commoner form. 

167. Athyma oriental™, Elwes, n. s. (PL IX., fig. 4, .) 

Athyma opalina 9 Koll., in part; de NicA, Butt. Ind., 
ii., p. 178. 

The species found in Sikkim, which has been included 
by de Niceville with A. opalina , Koll, from the North¬ 
west Himalaya, is, in my opinion, distinct. In Moore’s 
collection it is placed with the female of A . selenophora 
as A . bahula , but the description applies to the female 
of that insect, and therefore the name baliula cannot be 
used for what I now call onentalis. I have eight males 
from Sikkim, one from Nepal, and two from the Khasia, 
which all agree in being of a much darker colour than 
any of my specimens of opalina, which are from Murree, 
Simla, Kangra, Mandi, and Chamba; the bands of the 
hind wing are also narrower, and of a less pure white, 
so that I should have no difficulty in distinguishing the 
eastern form if the labels were removed. I have not, 
however, as yet been able to procure the female of the 
eastern form, which will probably resemble the male, as 
does the female of opalina. There is no doubt that 
de Niceville is correct in identifying bahula , Moore, as 
the female of selenophora 9 as it has a distinct dark brown 
spot at the base of the hind wing below, which is also 
present in the male, but not in orientalis or opalina; 
and, though the males of selenophora 9 as well as zeroca, 
are very different from their females above, and want 
the white band on the body which is found in other 
species of the genus, yet they agree very well on the 
under side with what we have no doubt are their females. 

A . onentalis is found in the forest at 2—7000 ft. 
elevation from April to October, but is not common, and 
is difficult to take, as it settles on high trees, and only 
descends to the ground at long intervals. 
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168. Atliyma selenophora . 

Limenitis selenophora , Soil., Hugel’s Kash., p 426, 
t. vii., figs. 1, 2 (1848). 

Athyma selenophora , Moore, Oat, Lep E. I. C, p. 175; 
Bntt Ind., ii., p. 176. 

? , A. bahula , Moore apud de Nic6, Butt. Ind., ii., 
p. 176 

A common species from 1 to 3 or 4000 ft. from March 
to December. The female is very unlike the male in 
pattern and colour on the upper side, but may be dis¬ 
tinguished by the identity of the markings below; 
unless these are closely compared it would rather be 
taken for the female of the last species. 

169. Athyma zcroca. 

Athyma zeroca , Moore, P. Z. S., 1872, p. 564; Butt* 
Ind, ii., p. 177. 

Found at the same elevation and seasons as the last, 
but not so common. The female, first described by 
de Nic6ville, is very different from the male above, but 
may be recognised by comparing the pattern of the 
under side. It is rare, like the females of selenoph^a 
and cama. 

170. Atliyma cama . 

Athyma cama , Moore, Cat. Lep. E. I. C., p. 174, t. v.a, 
fig. 5 ; Butt. Ind., ii., p. 178. 

Found at the same elevation and seasons as the last. 
The females, which aro rarer, resemblo those of A . inara 
more than zeroca or selenophora y but there is some 
variation in the colour of the ferruginous bands, which 
are always paler than in A . inara , and sometimes whitish. 
The male is certainly distinguished from selenophora 
and zeroca by the rufous spot at the apex of fore wing, 
but the number of spots on the costal band is variable 
in all three species. 

171. Athyma inara . 

Limenitis inara , Doubl., Hew., Gen. Di. Lep., ii., 
t. xxsiv., fig. 3 (1850). 

Athyma inara and inarina , Butt. Ind., ii., p. 179. 

A . inarina t Butl., Aim. Nat. Hist,, 1885, p. 80. 
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Though Mr. Butler has separated the species com¬ 
monly known as A . inara , because it does not quite 
agree with the original description and figure, yet, as no 
specimen is known which does quite agree with that 
figure, it is reasonable to suppose that it is either 
incorrect or represents an aberration with wider bands 
than usual. I prefer therefore to retain the well-known 
name until it shall be shown that there is a difference of 
sufficient importance in nature to separate the species. 

A Nepalese specimen in my collection differs from 
Sikkim ones in having the marginal markings on lower 
half of fore wing above whitish and not reddish. A . asita , 
Moore, from Moulmein and Tenasserim, is hardly sepa¬ 
rable from inara , though the submarginal band on 
hind wing above is narrower and sometimes white, or 
partly so. 

A . inara is common at low elevations in Sikkim from 
March to December. 

172. Ahrota ganga. 

Ahrota ganga , Moore, Oat. Lep, E.I.C., i., p. 178, 
t. vi. a , fig. 1. 

A.jumna , Moore, P.Z. S., 1865, p. 764; Butt. Ind., 
ii, t. xriv., fig. 110, $ only. 

A . minis (Fab. fide Butler); Butt. Ind., ii., t. xriv., 
fig. 110, $ only. 

In this instance I have not followed de Nic6ville , s 
nomenclature, because 1 think it most unlikely that 
Fabrieius ever could have seen the insect in question, 
which is eonfmed to Sikkim, a country which in his 
time was almost unknown, and from winch no insects 
are likely to have come. Mr. Butler’s endeavours to 
identify Fabrieius’ descriptions are often of doubtful 
advantage to science, and the raking-up of old names 
for species well known under modern ones is a practice 
which cannot in such cases be defended. 

I must also confess my inability to separate the two 
forms described as A. ganga and A. jumna , which do 
not seem to me to be constant. Moller and de Nic6ville 
consider them distinct species, but do not know which of 
the female forms belong to the two male forms. Moller 
finds both at the same season. 

A . ganga is not a common species; it seems peculiar 
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to the lower elevations of Sikkim, where it is found at 
2—8000 ffc. from May to August* 

178. ; Symphadra nais. 

Papilio nais, Forster, Nov. Spec. Ins., vol. i., p. 78 
(1771). 

P.thyelia , Fab., Ent. Syst., iii., p. 142 (1793). 

Symphadra nais, Moore, Lep. Cey., i., p. 35; Butt. 
Ind., ii., p. 186. 

Hardly a Sikkim insect, but may occur in the Terai, 
as there are two specimens from Sikkim in Major 
Marshall’s collection. 

Symphadra dirtcea may also occur in Sikkim, as it is 
found at Buxa in Bhotan, and is recorded from Nepal; 
but we have seen no Sikkim specimens. 


? 174. EuthaUa iva. 

Adolias iva, Moore, Cat. Lep. E. 1.0., p. 195; Butt. 
Ind., ii, p. 197. 

The occurrence of this species is doubtful. The type 
in the late E. I. C. Museum is the only specimen I have 
seen, and there is no good authority for its habitat. 

175. EuthaUa nara. 

Adolias nava , Moore, Trans. Ent. Soc. Lond, 1859, 
p. 78, t. viii., fig. 1, $ . 

EuthaUa nara, Butt. Ind., ii., p. 197. 

A species which seems to have become much rarer 
than formerly. I have never seen it in Sikkim, though 
I have taken it in Khasia at 4500 ft. in September. I 
imagine that, like the next two species, it is an inhabitant 
of that zone of forest between 8 and 5000 ft., which is now 
almost everywhere felled in British Sikkim; further east, 
at Buxa, it is not uncommon in the months of July and 
August. 

176. EuthaUa sahadeva . 

Adolias sahadeva , Moore, Trans. Ent. Soc. Lond., 
1859, p, 80, t. viii., fig. 3. 

EuthaUa sahadeva , Butt. Ind., ii., p. 199. 

I may say very much the same of this species as of 
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the last, but it still occurs in Sikkim. I procured one 
or two males from natives in 1886. I have not seen 
the female. 


177. Euthalia durga . 

Adolias durga , Moore, Cat.Lep.E.I.O.,p.l96 (1857), E. 

Euthalia durga , Butt. Ind., ii., p. 199. 

Not so rare as the last two species, but seldom found 
in late years. Holler’s few specimens were taken in 
June, July, and August at about 8 to 5000 ft. 

178. Euthalia duda . 

Euthalia duda , Stand., Ex. Schmett., pt. i., p. 152, 
t.liii., (1886), deNicA, P.Z.S., 1887, p.455, ? . 

Two males of this species have been in my collection 
for some years, and I had described it for this paper 
when I found that it had already been made known by 
Dr. Staudinger and Mr. de Niceville. It is quite distinct 
from, though nearly allied to, E. durga , the differences 
being noted below It must be very rare in Sikkim, as 
none have been obtained of late years by Moller or 
myself. 

The band of the fore wing is differently shaped, 
having the first white spot on the costa almost obsolete, 
and not elongated inwards in a distinct white line, as in 
durga. The fourth patch is out of line with the others, 
the fifth, sixth, and those below it are much shorter, and 
not bordered outwardly with a bluish band, as in durga . 
On the hind wing the band is not outwardly bordered 
with a black line, as in durga , is shorter and directed 
more inwards, and, instead of a distinct bluish hand 
extending beyond the white one to the anal angle, there 
is a fainter, more lilac, and less-defined band. On the 
under side the difference is less marked, but the shape 
and direction of the white bands are quite distinct, and 
the ground colour greenish rather than blue-grey, as in 
durga. The black external hand on the fore wings of 
8immt8 is broader, more defined, and touches the lower 
part of the white band, which is not the case in durga . 
The size of my two specimens are nearly half-an-inch 
less in expanse than durga. 



Lepi dopier a of Sikkim, 


859 


179. Euthalia francia . 

Adohas francice, Gray, Lep. Nep., p. 12, t. xiv. (1846). 

Euthalia francice, Butt. Ind., ii., p. 202. 

A rare species in recent years in Sikkim, probably 
from the same causes as have been mentioned above. 
It probably occurs at the same elevations and seasons 
as the last. I have taken it near Cherra Punji, in the 
Khasia, in September, and find that the Khasia speci¬ 
mens can be distinguished from Sikkim ones by their 
narrower white bands. 

180. Euthalia phemius, 

Itanus phemius , Doubl., Hew., Gen. Di. Lep , ii., t. xli., 
fig. 4, # (1850). 

A. sancara , Moore, Cat. E. I. C., p. 195 (1857), ? . 

Euthalia phemius , Moore, Trans. Ent. Soc Lond., 
1859, p. 65, t. iii., fig 8; Butt Ind., ii, p. 218. 

A common species up to 8 or 4000 ft from April to 
December. With regard to the female of this insect, 
there is some question. De Nic6ville seems positive 
that the insect described by Moore as sancara, of which 
no male is known, is the female of phemius , though the 
difference in the markings is certainly very great. 

Moore, on the other hand, is equally sure that what 
de Niceville thinks to be the female of jama is the true 
female of phemius, and the markings of this insect, of 
which I have seen two specimens only in his own and the 
British Museum collection, seem to favour this view. But 
as phemius the male sex, and sancara the female, are both 
common at similar elevations in Sikkim, whilst jama is 
so rare that I have only two old male examples from 
Wilson’s collection and no females, I think do Niceville’s 
contention is probably correct, as there is, as far as I 
know, no single instance among the Nymphcdidee of the 
female sex being commoner than the male, and thore is 
no other insect m Sikkim, except phemius, which I can 
suppose to be the male of Moore’s sancara * 


Mollei wiites that he has seen the male phemius chasing what 
Moore calls sancara, whilst of the true jama $ (phemms $ apnd 
Mooie) he has never prooured more than one specimen, 



860 


Mr* H. J. Elwes’ catalogue of the 


181. Eutlialia garada. 

Adolias garada , Moore, Cat. E I.C., p. 186, t. vi., 
figs. 2, 2 a (1857); Trans Ent Soo. Lond., 1859, 
p. 64, t iii, fig. 2 (1859); Butt. Ind., ii., p. 216. 

Occurs in the outer hills and Terai up to 2000 ft. 
during the whole of the year. 

182. Eutlialia jama. 

Adolias jama, Eeld., Reise Nov., p. 481 (1866); Butt. 
Ind, ii., p. 219; Wood-Mason and de NicA, 
J.A.S.B., 1887, p. 861, t. xvi., 4^,8?. 

I know nothing as to the occurrence or habits of this 
species in Sikkim, though Moller mentions it as being 
found rarely from 1 to 8000 ft. during the season. He 
has only three specimens in all, and I have two males 
which came out of Wilson’s old Darjeeling collection. 

188. Eutlialia lubentina. 

Papilio lubentina , Cram., Pap. Ex. ii., t. civ., o, d 
(1777) 

Eutkalia lubentina , Butt. Ind., ii., p. 220. 

A fairly common species at low elevations from April 
to October. 

184. Eutlialia lepidea . 

Adolias lepidea , Butl,, Ann. Nat. Hist., 1868, i., p. 71. 
A. cocytus, Moore (nec Fab.), Trans. Ent. Soo. Lond., 
1859 

Eathalia lepidea , Butt. Ind., ii., p. 203, t. xix., fig. 
78, 

Rare in the hottest valleys from March to November, 
but commoner in the Terai and eastward in Bhotan. 

185. Eutlialia telchinia . 

Adolias telchinia , Men., Cat. Mus. Petr., ii., p. 120, 
t. ix., (1857). 

A . aplndas , Hew., Ex. Butt., iii., Ad., t. ii., fig. 8, $ . 
Eutlialia telchinia , Butt. Ind., ii., p. 206. 

Rather rare in the valleys at 2—3000 ft. Occurs from 
April to October. 
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186. Euthalia appiades. 

Adolias appiades , Men., Cat. Mus Petr., ii., p. 120, 
t. ix., fig. 4, $ . 

^4. sedeva , Moore, Trans. Ent. Soc. Lond., 1869, p. 68, 
t. iv., fig. 8, ? . 

Euthalia appiades , Butt. Ind., ii., p. 201. 

Common up to 8000 ft. from March to December. 

187. Euthalia jahnu. 

Adolias jahnu, Moore, Cat. Lep. E. I. C., p. 192, 1867; 
Trans Ent. Soc. Lond., 1869, p. 74, t. vii., 
fig. 1, 2 . 

Euthalia jahnu, Butt. Ind., ii., p. 211; Wood-Mason 
& de Nic6., J. A. S- B., 1886, p. 860, t. xvi., 6, 2 . 

Adolias sananda , Moore, Trans. Ent. Soc. Lond., 
1869, p. 76, t. vii., fig. 3, . 

A rare species of late years, though de NieSville has 
taken both sexes at low elevations in October. 

188. Euthalia kesava. 

Adolias kesava , Moore, Trans. Ent. Soc. Lond., 1859, 
p. 67, t. iii., fig. 6. 

Euthalia kesava , Butt. Ind., ii., p. 212. 

Common up to 2—8000 ft. from April to December. 
Euthalia alpheda , God., is recorded from Sikkim, but on 
no good authority, as far as I can discover, and neither 
Moller or myself have ever seen specimens. 

189. Euthalia anosia . 

Adolias anosia, Moore, Cat. E.I. C., p. 187 (1867). 

Euthalia anosia> Butt. Ind., ii., p. 222; Dist., Rhop. 
Mai., p. 117, t. xiv., 5, 2. 

Very rare in Sikkim. Moller has a single male taken 
in October, and Mr. Feilmann took the female in April. 

190. Vanessa cardm . 

PapiUo cardui, Linn., Syst. Nat., ed. x., p. 476. 

Pyrameis cardui , Butt. Ind., ii., p. 227. 

Occurs all the year round, but especially in winter, at 
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the lower elevations; on the higher ground up to 
12,000 ft. or more in summer. 

191. Vanessa indica . 

Papilio indica , Herbst., Nat. Selim., vii., p. 171, 
t. clxxx. (1794). 

Pyrameis indica f Butt. Ind., ii., p. 229, t. xviii., fig. 74. 

P. callirhoe> Hiibn., Verz. bek. Schmett., p. 88 (1816). 

Not uncommon in open ground, like the last, at all 
seasons and elevations up to 12,000 ft. 

192. Vanessa canace. 

Papilio canace i Linn., Syst. Nat., xii., vol. i., p. 779 
(1767). 

P . charonia , Drury, Ill. Ex. Ent., L, t. xv., 1, 2 (1770). 

Vanessa canace , Butt. Ind., ii,, p. 281. 

Occurs, but never commonly, up to 6 or 6000 ft. during 
the greater part of the year. 

193. Vanessa antiopa. 

Papilio antiopa , Linn., Syst. Nat., x., p. 476 (1768). 

Vanessa antiopa , Butt. Ind., ii., p. 282. 

I have no knowledge of the occurrence of this in 
Sikkim proper, though I received a considerable number 
from native collectors, which were taken in Chumbi or 
Bhotan in My and August. I am not aware that it has 
been taken in any other part of the Him alaya. 

194. Vanessa kashnirensis. 

Vanessa kaschnirensis, Roll., Hugel’s Rash., iv, p. 442, 
t. xi., figs. 8, 4 (1848): Butt. Ind., ii,, p. 288. 

Occurs from 2 or 8 up to 12,000 ft. and upwards; 
commoner at low elevations in winter. I have formerly 
remarked that Sikkim specimens were darker than those 
from Kashmir, but I do not now think that they could 
be distinguished, as the colour varies in Sikkim as in 
the North-west Himalaya. Though very near to V. 
urticce , which occurs in Northern, Western, and Central 
Asia, I have specimens from Asia Minor, North Persia, 
Namagan, Amurland, and Japan; it is, I think, always 
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distinct on account of the colour of the fore wing below, 
and Doherty says the claspers are different from those 
of F. urticce . 

? 195. Vanessa rizana . 

Vanessa vizana, Moore, P. Z. 8., 1872, p. 559; Butt. 
Ind., ii., p. 234. 

I hardly know whether to keep this species distinct 
from urticce . It agrees very well with that species in 
the colour of the upper side, but on the under side has 
none of the yellowish colour on the fore wing shown by 
all my specimens of urticce , excepting one sent by Dr. 
Staudinger as “ var. Turanica ” from Namagan, which 
is intermediate in this respect. I have several specimens 
of rizana , viz., two from Kashmir, one of which waB 
named by Moore; four from Lahoul; and three from 
Ta-tsien-lo, in East Tibet, where it is a common and 
constant form, judging from the specimens in M. Ober- 
thur’s collection, I include this species doubtfully in 
the Sikkim fauna on the strength of a bad specimen 
received through native collectors from the interior. 

196. Vanessa ladakensis. 

Vanessa Ladakensis, Moore, Ann. Nat. Hist,, 1878, i., 
p. 227; Butt. Ind., ii., p. 234. 

F. Ladakensis , Elwes, P. Z. S., 1882, p. 403. 

I have nothing to add to what I wrote about this 
species, which I have only received from the eastern 
frontier in Churnbi or Bhotan. It is more distinct than 
either kashmirensis or rizana . 

197. Vanessa c-albwm, var. tibetana, new var. 

(PL X., fig. 1). 

Vanessa e-album, Linn.; Butt. Ind., ii.,p. 287; Elwes, 
P. Z. 8., 1882, p. 403. 

When previously writing of this species I had but 
one specimen from Sikkim, which I could not identify 
with F. agnicula, Moore, or separate from c-album . 
Since then I have received many more from the same 
source viz., native collectors in Ohumbi and North-west 
Bhotan. Twelve fresh ones now in my collection differ 
so conspicuously from all others which I have, viz., 40 
from various parts of Europe, 6 from Turkestan (var. 
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intermedia , Stgr.), 4 from Japan, and 15 from the North¬ 
west Himalaya, that I think they must bear a dis¬ 
tinctive name. The only ones which approach them in 
coloration on the upper side are two from Lahoul, but 
these could easily be distinguished, though they differ 
more on the under side. 

This variety may be distinguished by the bright 
reddish colour of the wings above and the absence of 
any yellowish spots on the dark border of the hind 
wing, which are seen in all my North-western and 
Turkestan specimens. On the under side there are two 
types of coloration, the mottled one with complete 
G mark, and the dull brownish one with straight or 
imperfect C mark, both of which are seen in European 
c-album. The North-western specimens from several 
localities vary both on the upper and under sides even 
more than European ones, four from Kashmir being 
hardly, if at all, distinguishable from c-album, while 
others, one of which is named agnicula by Moore, are 
slightly different from the common type, and two from 
Lahoul approach the Sikkim form. These fifteen speci¬ 
mens vary extremely on the under side, having, in 
addition to the three typical forms in Europe, at least 
two other forms of coloration. Before agnicula can be 
separated from c-album , it must be defined, and that 
seems to me at present impossible.* 

198. Symbrenthia hippo due. 

Papilio kippoclm , Cram., Pap. Ex., iii., p. 46, t ccxx. 
a, n (1779). 

Symbrenthia hippoclm , Butt. Ind., ii,, p. 240. 

Common up to about 6000 ft. more or less all the 
year round. 


199. Symbrenthia hypselis , Godt. 

Va?iessa kypselis , Godt., Eno. Meth., ix., Suppl., 
p. 818 (1823). 

Symbrenthia hypselie , Butt. Ind., ii., p. 241. 

Common at elevations up to about 4000 ft. during 
most of the year. It seems a very variable species, and 


* Since writing the above I have seen other specimens from 
Ta-tsien-lo, in East Tibet, which agree perfectly with mine. 
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several forms have been separated by Moore, which may 
not be really distinct. One of them is— 

S. cotanda , Moore, P. 2. S., 1874, p. 569, t. lxvi., fig. 9, 
; Butt. Ind., ii., p. 242.—I have seen nothing from 
Sikkim, whence the type came, which quite resembles 
the plate, and agree with de Niceville that it is hardly 
a good species. 


200. Symbrenthia niphanda. 

Symbrenthia niphanda, Moore, P. 2. S., 1872, p. 559 ; 
Butt. Ind., ii., p. 248 

This is rare at low elevations, about 3 to 5000 ft. from 
March to October, and seems quite distinct from hypsdis, 
as well as from silana . On the upper side, however, it 
most resembles hippoclus . 

201. Symbrenthia silana. 

Symbrenthia silana, de Nice., J. A.S.B., 1885, pt. ii., 
p, 117, t. ii, fig. 9, $; Butt. Ind,, ii., p. 243. 

This is also rare and local at about 2000 ft. elevation, 
where Moller has hitherto only procured it in May. It 
is easily distinguished by the broad pale fawn-coloured 
bands. It has also been taken at Buxa. The females 
in these two last species resemble the males more 
closely than is the case with S . hijpodus and £. hyp&elis . 

202. Cyrestis codes . 

Papilio codes , Fabr., Mant. Ins., ii., p. 7 (1787); Don., 
Ins. Ind., t. xxiii., 2 (1800). 

Cyrestis codes , Butt. Ind., ii., p. 254. 

A single male of this species was taken in the spring 
of 1887 by Mbller’s men at low elevation, the first, as 
far as I know, which has been recorded from Sikkim. 

208. Cyrestis thyodumas. 

Cyrestis thyodamas , Boisd,, Cuv. Beg. An. In, vol. ii., 
t cxxxviii., fig. 4 (1886); Butt. Ind., ii., p. 251. 

Amathusia ganesclia, Boll., Hugel’s Hash., p. 430, 
t. vii., 3, 4 (1848). 

Common up to about 6000 ft. from March to December. 

TUANS. ENT. SOO. LOND. 1888.— PAST III. (OCT.) 2 C 
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204. Cyrestis risa. 

Cyrestisrisa , Doubl., Hew., Gen. Di. Lep., ii., p. 262> 
t. xxxi., 4 (1850); Butt. Ind., ii., p. 256. 

Less common than the last, and not extending so 
high up; April to October. 

205. Kallima inackus. 

Pajphia imchus , Boisd., Cuv. Beg. An., ii., t. cxxx, ix., 
8, $ (1886). 

Kallima inachis , Moore, Trans. Ent. Soc. Lond., 1879, 
p. 11; Butt. Ind., ii., p. 261. 

K . hoisduvali , Moore, L c p. 12; Butt. Ind., ii., p. 262. 

K. atkinsoni , Moore, L c., p. 10. 

K . Ramsayi , Moore, Z. c., p. 12. 

I do not see how more than one spseie3 of Killima ean 
be distinguished in Sikkim, though three have been 
separated by Moore, as well as others from Nepal and 
the North-west, only one of which, K. lihgeli, Koll., 
seems to me a good species. 

It is common in Sikkim up to about 5000 ft. from 
March to November, and varies much both in the extent 
to which the apex of the wing is prolonged and in the 
colour of the under side. This insect has been specially 
noticed by Wallace and later writers as an instance of 
protective resemblance to dead leaves, and this is, no 
doubt, very striking when settled with the wings closed; 
but this is not the universal habit of the butterfly, which 
I have sometimes seen settled on a branch with the 
wings open, when it is a very conspicuous object. 

206. Dolcschdlia polibete. 

Papilio polibcte, Cram., Pap. Ex., iii., k ccxxxiv., d, e 
(1779). 

Dolcschallia bisallide f Moore (nec Cram.), P. Z. S., 
1865, p. 767. 

D. polibete , Butt. Ind., ii., p. 268, t. xxiii., fig. 103, . 

A common species up to about 4000 ft. from April to 
December. It settles on rocks and banks of earth with 
wings closed, when it is hard to see, but not shy. 

The under side of this species varies yery much in 
the same style of coloration as Kallima imchus ; the 
prolonged hind wings also resemble a leaf-stalk when 
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the wings are closed, but if the habit of settling on tho 
ground is the usual one, this protective resemblance 
does not seem to be of much use. 

207. Charaxcs dolon. 

Char axes dolon, Westw., Cat. Or. Ent., p. 55, t. xxvii., 
2, 8 (1848); Butt. Ind., ii., p. 272, t. xxii., 
fig. 100, . 

A rare species at 8—1000 ft. in Sikkim, where Mbller 
has only obtained it in April and May. 

208. Charaxcs eudamippus. 

Charaxcs eudamippus , Doubl., Ann. Soc. Ent. France, 
1843, p. 218, t. viii.; Butt. Ind., ii., p. 273. 

Common at low elevations from April till August. 

209, Charaxcs athamas. 

Papilio athamas, Drury, Ill. Ex. Ent., i., p. 5, t. ii. 
(1770). 

Charaxes athamas , Butt. Ind., ii., p. 275. 

C. samatlia , Moore, P. Z. S., 1878, p. 881. 

Eulepis hamasta, Moore, l . c., 1882, p. 288. 

Charaxcs bharata , Feld., Reise Nov., iii, p. 438 (1867). 

This wide-ranging and variable species has received 
two most objectionable synonyms from Moore in addition 
to Felder’s. Why names which have no apparent 
meaning, and are therefore hard to remember, should 
be made additionally senseless by transliteration is one 
of those points which, though often criticised, Mr. Moore 
does not condescend to explain. I have seen his type of 
hamasta , and have Ceylon specimens ( samatha ). In 
neither is there anything at all to make them worthy of 
distinction even as varieties. The species is common in 
Sikkim at low elevations from April to December, and 
occurs up to 5 or G000 ft. 

I entirely agree with the conclusion come to by de 
Nicdville after a most careful examination of numerous 
specimens from all parts of India, namely, that “there 
is but one species, C . atham is, which is variable in all 
the characters which have been taken by different 
writers in describing the many species which are said to 
he allied to, but distinct from, the parent spocios, and 

2 c2 
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that these variations are not confined to any particular 
geographical ranges of country, nor are they constant.” 

210. Charaxes arja . 

Charaxes arja , Feld., Beise Nov., iii., p. 488 (1867); 

Butt. Ind., ii., p. 278, 

This species, which de Niceville thinks may be iden¬ 
tified with Felder’s arja } and which is distinguished 
from the last by the whitish colour of the diseal band, 
is rare in the lower valleys at the same season as the 
last. 

211. Charaxes fabius. 

Papilio fabius , Fabr., Sp. Ins., ii., p. 12 (1781). 

Charaxes fabius, Butt, hid., ii., p. 280. 

Bather an insect of the plains than the hills, but 
occurs sometimes in the Terai and low valleys in May, 
June, and July. 


212. Charaxes marmax . 

Charaxes marmax , Westw., Cat. Or, Ent,, p. 43, t. xxi. 
(1848 ); Butt. Ind., ii., p. 281. 

Occurs commonly up to about 3000 ft. from April to 
October. 

218. Charaxes lunaivara. 

Charaxes lunawara , ButL, Lep. Exot., p. 99, t.xxxvii., 
2, £ 2 (1872); Butt. Ind,, ii., p. 282. 

214. Charaxes aristogeton , 

Charaxes aristogeton , Feld., Eeise Nov., iii., p. 445; 
Butt. Ind., ii., p. 282, 

These two species are both very nearly allied to 
marmax . I should hardly have considered them distinct 
species, but Moller, who has taken many of both, says 
that he can alwayB separate the three species without 
difficulty. 

Lunawara is best distinguished by the more con¬ 
spicuous markings of the under side, and aristogeton by 
the broader border of the fore wing and darker colour 
of the under side. 
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215. Charaxes hierax. 

Char axes hierctXy Feld,, Beise Nov., iii., p. 442; Butt. 
Ind., ii., p. 290 (1867). 

2 C. bernarduSj Fabr. apud Roll., Hugel’s Rash., p. 434, 
t. xi. 

This species, which is probably only a form of her- 
nardus , is rare in Sikkim, and occurs in the lowest 
valleys only, where Moller has procured it in May. It 
has the darkest under side of any of those found in 
Sikkim. 


216. Charaxes pleistoanax . 

Charaxes plehtoanaXy Feld., Beise Nov., iii., p. 443 
(1867); Butt. Ind., ii., p. 292. 

C. hindia f Butl., Lep. Ex., p. 99, t. xxxvii., 5, ? 

(1872); Butt. Ind., ii., p. 291. 

This, which is very close to, if not identical with, the 
white-banded species described by Cramer as polyxena 9 
is common up to 8000 ft. from April to October, and by 
Moller and de Niceville is divided into two species. 

C. Jalinder , Butl., is also said to occur in Sikkim, 
but, as I am not able to discover any constant characters 
by which these three may be distinguished or separated, 
I keep them as one. 

I think that when a large number of specimens of 
these tawny Charaxes from different localities are com¬ 
pared, it will be impossible to keep apart even so many 
as five species. 

LEMONIIM). 

LYBITiLEIM). 

217. Libythca myrrlui, 

Libythca mynha, God., Ency. Math., ix., p. 171 (1819); 
Butt. Ind., ii., p. 802. 

Not uncommon at low elevations from April to October. 

218. Libythca lepita . 

Lihythea lepita , Moore, Cat. E.I.C., p. 240 (1857); 
Butt. Ind., ii., p. 803. 

Bather commoner than the last at similar elevation 
and season. 
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219. Zemerosflegyas. 

Papilio flegyas, Cram., Pap. Ex., iii., t. cclxxx., e, f 
(1780); Butt. Ind., ii., p. 308. 

An abundant species in Sikkim, as elsowhere; most 
numerous in busby ground or low jungle, and occurring 
up to 5 or 6000 ft. from March to December. It is very 
difficult to get examples of this specieB in a perfectly 
fresh condition, as the wings seem to get rubbed almost 
as soon as they begin to fly. 

220. Dodojia dipaa. 

Dodona dipcea } Hew., Ex. Butt., iii., t. i., fig. 3 (1866); 
Butt. Ind., ii., p. 311, t. xxiv., fig. 116, <?. 

Perhaps the commonest species of the genus in 
Sikkim, where it occurs most abundantly in the forest 
at 6—7000 ft. in the rainy season, but goes lip as high 
as 9 or 10,000 ft., and is out from April to November 
or December, but most abundant in autumn. The 
females, as in other species of the genus, are much 
rarer than the males. 

221. Dodona eugenes . 

Dodona eugenes, Bates, Journ. Linn. Soc., Zool., ix., 
p. 871 (1867); Butt. Ind., ii., p. 815. 

Much rarer than the last, from which it is easily 
distinguished by its tailed hind wings, but found at the 
same elevation. 

222, Dodona ouida. 

Dodona ouida , Moore, P. Z. S., 1865, p. 771; Butt. 
Ind., ii., p. 311. 

According to Moller this has a very wide range in 
Sikkim from 3 to 10,000 ft., hut I have only seen it 
myself at about 5 to 7000 ft., where it frequents more 
open places than dipm, settling with open wings on 
branches of trees, and flying back to the same perch 
when disturbed. 

The female, which is much larger, has a single broad 
white band on the fore wing instead of three fulvous 
ones. 
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223. Dodona egeon , 

Taxila egeon , Doubl., Hew., Gen. Di. Lep., ii., p. 422, 
t. lxix., fig. 2 (1851); Butt. Ind., ii., p. 314. 

A very rare species in Sikkim, from whence I have 
only a single ragged pair, but seems commoner in Nepal. 
Moller has only once procured it at about 1000 ft. eleva¬ 
tion in May. 

224. Dodona adonira , 

Dodona adonira , Hew., Ex. Butt., iii., Dod., t. i., 
figs. 1, 2, £ (I860); Butt. Ind., ii., p. 812. 

Another raro species, which occurs on paths in dense 
forest at 7—9000 ft. in the rainy season. I have only 
once taken it myself. It flies fast and settles on the 
ground. 

225. Abisara fylla. 

Taxila fylla, Doubl,, Hew., Gen. Di. Lep., ii., p. 422, 
t. lxix., fig, 3, (1851). 

Abisara fylla, Butt. Ind., ii., p. 321. 

Not uncommon up to 4 or 5000 ft. from March to 
November. 

22C. Abisara neophron . 

Sospita neophron , Hew., Ex. Butt., ii., Soap., t. i., 
fig. 3(1801). 

Abisara neophron, Butt. Ind., ii., p. 321. 

Not uncommon at 2 to 4000 ft. from March to 
November. 

227. Abisara chela . 

Abisara chela, de Nice., J. A. S. B., 1886, p. 252, t. xi., 
fig. 7, ; Butt. Ind., ii., p. 822. 

Barer than the last, from which it is quite distinct, 
and found at the samo seasons and elevation. 

LYCMmQM. 

228. Poritia heioiisoni. 

Poritia Ilcmtsoni , Moore, P. Z. S., 1865, p. 775, t, xli., 
fig. 10. 

Not uncommon up to 3000 ft. from April to December. 
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Curetis thetys , 

Anops thetys, Drury, Ill. Ins., iti., figs. 8, 4 (1773). 

? A . stigmata , Moore, P. Z. 8,1879, p. 188. 

Moller notes this as a common species up to 8000 ft. 
from March to November, but the only one I have seen 
which can be assigned to thetys is a rufous, not grey, 
female marked glonosa $ by Moore, and labelled by 
him “Darjeeling, Grote.” I have similar ones from 
Barrackpore only, and think it much more likely that the 
locality of Grote’s specimen is an error, and that Moller 5 s 
supposed thetys is one of the forms of bulis, 

229. Curetis bulis . 

Anops bulis , Westw. & Hew., Di. Lep., t. 75, fig. 5. 

t Curetis dentata , Moore, P. Z. S., 1879, p, 137. 

t C . discalis , Moore, l.c p. 188. 

2 C. angulata , Moore, L c., 1883, p. 522, t. 48, fig. 1. 

An extremely variable species which has received 
many names from Moore, who divides it on account of 
the varied shape of the wings and the colouring of the 
upper side. I have about fourteen males and nine 
females from Sikkim, three males and a female from 
Buxa, two males and a female from Mandi, and a male 
and female from Kangra, the latter marked dentata by 
Moore, though, if I am not mistaken, the female belongs 
to C . thetys . Moller thinks he can distinguish three 
species in Sikkim of this group, which have on the 
under side in both sexes, and in both wings, but most 
conspicuous in the hind wing, a bar of raised silvery 
scales across the cell, represented on the upper side by 
a more or less conspicuous black mark. But when I 
try to divide these specimens into two or three species, 
which at first would seem to be possible, I find inter¬ 
mediate examples which are neither of one or the other. 
The form angulata seems very distinct from some which 
have the hind wings shaped as in C. thetys, but there is 
no constancy in this character. 

230. Loxura atymius , 

Papilio atymmis, Gram., Pap. Ex., iv., t. cccxxxi., d, b 
(1780). 

Common up to 5000 ft. from March to December. I 
found it most abundant in the Tista Valley in August. 
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281. Loxura tripunctata. 

Loxura tripiuietata , Hew., Westw. & Hew., Di. Lep., 
t. 74, fig. 2. 

Much rarer than the last, from the Terai up to about 
3000 ft. from May to October. I have it also from 
Aracan, taken in February. 


282. Liphyra brcwolis . 

Lipliyra brassolis , Westw,, Proc. Ent. Soc. Loud., 
1864, p. 81. 

Sterosis robusta , Feld , Eeise Nov., ii., p. 219, t. 27, 
figs. 10, 11 (1865). 

This is one of the rarest and most remarkable insects 
in Sikkim, and I have only seen five specimens in all, 
of which two formerly in Wilson’s collection are now in 
Mr. Godman’s, one, the type, in Hewitson’s collection, 
and two in M oiler’s. Of its habits and locality I can 
obtain no certain information, though Holler’s specimens 
were said to have been taken at 6—8000 ft.; but it 
seemB to be very widely distributed in the Malayan 
region, though everywhere rare. 


283. Gerydm drumila . 

Miletus drumila, Moore, P. Z. S., 1865, p. 777, t. xli., 
fig. 12, ? . 

? Gerydus drumila , Moore, P. Z. S., 1883, p. 521, . 

This is also a very rare specios, which occurs at about 
2000 ft. in March, April, and May, as far as we know at 
present. It is a very remarkable insect in its appear¬ 
ance. The hooked hind margin of the fore wing in 
both sexes distinguish this species from the next. 


234. AUotinus multistrigatm. 

Allotinus midtutngatm , de Nic6., J.A. S. B., 1886, 
p. 258, t. xi., fig. 11, J, 2 ?; Doherty, l c., 
p. 131. 

This Bpecies, though structurally different, according 
to Mr. Doherty, from the last, is very like it in genera] 
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appearance, and I had some difficulty in knowing 
whether Moore’s description of the male of clrumila 
does not apply to muUistrigatm. The position of the 
third costal nervule and the shape of the hind margin 
of the fore wing distinguish them. 

This species is rare at the same elevation and season 
as the last. I found it at Cherra Punji, in the Kkasia 
Hills, in open places of the forest, settling on bushes. 


285. Miletus boisduvalii . 

Miletus boisduvalii , Moore, Cat. Lep. E. I. C., p. 19, 
t. la, fig. 1 (1857); Doherty, J. A. S. B., 1886, 

p. 182. 

Not an uncommon species in the low valleys, where I 
have taken it at 2—8000 ft. in July. It occurs from 
April to October, and is somewhat variable in size. 

? 286. Miletus Ilorsfeldi 2 

Miletus Horsfeldi , Moore, Cat. E. I. C., p. 9, t. la, 
fig. 2. 

Paragerydus Horsfeldi, Dist., Rhop. Mai., p. 207, t. xx., 
fig- 7, ? . 

I have a single specimen of a very small insect allied 
to Miletus boisduvalii, which came either out of Man- 
delli’s or Wilson’s Sikkim collections. It agrees fairly 
with specimens under this name in the British Museum, 
but is smaller and paler in colour below ^than either 
Moore’s or Distant’s figures. I do not, however, feel 
justified in separating it on a single specimen of doubtful 
locality. 

287. Neopithecops hamada ?. 

Miletus hamada , Druce, Cist. Enh, I., p. 861 (1875); 
Doherty, J. A. S. B., 1886, p. 182. 

I am in doubt both as to the genus in which to place 
this species, and also as to whether it should be separated 
from the Japanese insect described by Druce. Super¬ 
ficially the insect is, according to Doherty, much nearer 
the Lyccenince , with which he says the structure of the 
prohensors agree, but its palpi and antennae are nearer 
to those of Gerydus . Mr. Butler considers it to 



Lepicloptera of Sikkim . 375 

belong to the genus Neopithecops, and places it next to 
N. zalmora in the British Museum collection. 

As regards its identity with hamada, I have six speci¬ 
mens from Sikkim, three from Shillong, six from Japan; 
the latter are all plain dark brown above, whilst all the 
Indian specimens have a larger or smaller white patch 
on the fore wing. The fringes, antennse, and markings 
of the under side agree very well. A specimen from 
Tenasserim in the British Museum agrees with the 
Sikkim form. 

I have taken this insect at about 5000 ft. in July, and, 
according to Mollor, it occurs at low elevations from 
April to October. 


238. Neopithecops zalmora . 

Pitliccops zalmora , Butl., Cat. Fabr., p. 161 (1870). 

Parapithccops gaum, Moore, J. A, S. B., 1884, p. 5, 

Neopithecops horsfeldi, Dist., Bhop. MaL, p. 209, 
t. xxii., 15, . 

Pithecops dharmet, Moore, Lep. Cey., i., p. 72 (1881). 

I can see no difference either in the neuration or 
markings between the insect found in Sikkim and a 
specimen from Padang, in Sumatra, which I believe to 
be zahmra of Butler; another from Kankaret, inBurmah, 
agrees with both. 

Those I have from Calcutta have a white patch on 
fore and hind wings, which is variable, according to 
de Niceville, though used to distinguish the form named 
gaura by Moore. Ilorsfeldi , Dist., from Singapore, and 
Pharma, Moore, from Ceylon, are both so nearly allied 
that the incomplete and indifferent figures and descrip¬ 
tions given by their authors are of no use in distinguishing 
between the species of this difficult group, if, indeed, 
they are possible to distinguish. And, as I agree with 
de Niceville in thinking that they are all one Bpecies, I 
leave it to their authors to show the contrary. 

It is common in Sikkim at low elevations from May 
to October. 


239. Megisba malaya, 

Lycam malaya , Horsf., Cat E. I, C , p. 70 (1828). 
Pathalia albidisca, Moore, J. A. S. B, 1884, p. 6. 
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Patlialia 2 malaya , W. M. & de Nice., J. A S. B., 1886, 
p. 364. 

Megisba Tlmaitesi , Moore, Lep. Cey., p. 71, t 34, 
figs. S, 3 a, $, 6, 6 a, $ . 

AT. sikkima , Moore, J. A. S. B., 1884, p. 6. 

This species is found in the lower valleys from April 
to November, and in the form described by Moore as 
P. alhidisca is not uncommon. In the form described as 
Megisba sikkima it is rarer. I have some difficulty in 
deciding as whether to treat these two forms as distinct 
species, and, judging by the Sikkim specimens alone, 
should be inclined to do so, though I cannot for a 
moment allow that either of the Sikkim forms are 
separable from those found in other parts of India under 
the names of P. malaya and M* Thwaitesi. 

The differences noted by Moore are inconstant, and 
the generic difference between Patlialia and Megisba, 
namely, the presence of a caudal appendage, is certainly 
not constant even in the same species. The amount of 
white on the upper side is very variable, but the under 
sides seem to separate the insects found in Sikkim into 
two groups, though a specimen taken by myself at 
Kkandalla, in the Western Ghats, and marked M* 
Thwaitesi hy Moore himself, is intermediate between 
the two. 

De Nieeville’s remarks on the Bpecies referred to above 
should be studied, and his opinion is that all the three 
forms described by Moore are identical with the one 
variable tailed or tailless species found in the N.E. 
Himalaya, and which we believe to be a form of Lycana 
malaya of Horsfeld, which is from Java and Sumatra. 
I have a specimen from Mr. Moore marked by him 
Ncopithecops todura , Moore, which also appears to me to 
belong to this species, though the upper side has more 
the aspect of N. zahnora . 

Doherty says of this species, in J. A. S. B., 1886, 
p. 184:— 11 All my Kumaon specimens are tailed, as well 
as those taken in Burmah and Chittagong, while in 
Orissa, Ceylon, and the Eastern and Western Ghats, 
their place seems to be taken by a tailless form. Of 
this last those from Ceylon and the Western Ghats are 
apparently Megisba Thwaitesi , but those from Orissa 
and the Eastern Ghats seem to me identical with malaya , 
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except in the absence of a tail. The occurrence likewise 
of the tailless form of Nacadiiba ardates in those districts 
is worthy of remark.” 

240. Spalgis epius. 

Lucia epius , Westw,, Gen. Di. Lep., p. 502, t. 76, f. 5, 
? (1852). 

Spalgis epius , Moore,Lep. Cey.,p. 71, t 34, figs. 1,1 a,b. 

Pound in the lower valleys, but not common, between 
the months of May and October. 

241. Cyaniris puspa . 

Polyommatus puspa, Horsf., Cat. Lep. E. I. C., p. 67 
(1828). 

This species is variable on both surfaces, but, as 
restricted by de Niceville and Moore, is perhaps the 
commonest at low elevations, and distinguished by the 
darker, more numerous and irregular markings of the 
under side. Moller notes it as found from 1 up to 
10,000 ft. It has a wide range in India. 

Mr. Moller writes, in May, 1886:—“ I have, during 
the month of March last, received specimens of the 
above species of this group, viz., C. albocceruleus , tram - 
pectus, uiarginata , placida , dilectus , jynteana , and puspa, 
and am perfectly satisfied that they are all good and 
distinct species. C. transpectus , marginata , and puspa 
vary a good deal according to season, the broods occur¬ 
ring during the rainy season having a broader dark 
margin to both the wings, and all the spots on the under 
side better developed, whilst specimens taken in spring 
and autumn are characterised by a paler coloration and 
diffused patches of white on both wings,” 

242. Cyaniris marginata . 

Cyaniris marginata, de Nice., J. A. S.B., March 6th, 
1883, p. 70, t. i., fig. 9, S -; Moore, P. Z, S., April 
1st, 1883, p. 528, t. 48, fig. 6; Doherty, J. A S.B., 
1886, p. 134, ? . 

I was inclined to unite this form also with C , puspa , 
as the hroad dark margin, which is supposed to dis¬ 
tinguish it, is a variable character. Doherty, however, 
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who describes the female from Kumaon, says that it is 
distinguished from puspa by the shape of the prehensors. 
He found it from 7 to 10,000 ft., whilst in the same 
region puspa was only taken below 7000 ft. 

248. Cyaniris albocceruleus • 

Polyommatus alboc&ruleus, Moore, P. Z.S., 1879, p. 189* 

Cyaniris albocceruleus y de Nice., J, A. S. B. } 1888, p. 71* 
t. i., fig. 4, $, 4a, $ . 

This very beautiful form occurs both at Simla, Khat- 
mandu, and in Sikkim, whence I have a male taken in 
December and females in January and August. I found 
it in the dense virgin forest at 6000 ft., but it occurs at 
from 2 to 8000 ft., according to Moller, all through the 
season. Doherty found it rare in Kumaon at 7000 ft. 

244. Cyaniris transpectxis, 

Polyommatus transpectus f Moore, P. Z. S., 1879, p. 139. 

Cyaniris transpectus , de Nice., L c., p. 70, t. i., fig. 6, 
J, 6 a, ? . 

t (7. latimargo , Moore, P. Z, S., 1888, p. 523, t. 48, 
fig. 9. 

This seems, by the form of the wings, more nearly 
related to C . puspa, and I have intermediate forms which 
seem to connect it with that species. The females 
are very variable. According to Holier it occurs at 
1—9000 ft. elevation from April to November. The 
figure of latimargo shows no characters which can ho 
relied on. 

A form of this species, which Moller considers to he 
the cold-weather hrood, has the border of the hind wings 
in typical examples completely wanting, and the centre 
of the wings much paler in colour. The markings below 
are, with the exception of the conspicuous black spot on 
the costal margin of the hind wing, almost obsolete. 

245. Cyaniris pheida. 

Cyaniris placula, de Nice., J. A. S. B., 1888, p. G8, t. i., 
fig. 8, Moore, P. Z. 8., 1888, p. 528, t. 48, 
fig. 4. 

This seems fairly constant as regards the malo, which 
I have taken at 8—5000 ft. in May, June, and August. 
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The female was not known by de Niceville when he 
described the species, and I am only able to guess whether 
what I have placed with it is really the female of this or 
another form; the under side, however, agrees. 

246. Cyaniris clilectus . 

Polyommatvs dilectus, Moore, P. Z. S., 1879, p. 139. 

Cyaniris dilectus , de Nice., J. A. S. B., 1883, p. 68, 
t. i. f fig. 5, . 

The male of this also is easy to separate, but the 
same difficulty arises as to its female, though I believe 
what de Niceville has assigned to it is correct. I got this 
foim from the interior with my Chumbi collection, and 
have it also from Shillong in the Khasias. Doherty 
found it in Kuinaon at from 2 to 7000 ft., whilst Moller 
gives its range up to 9000 ft. 

247. Cyaniris jynteana} 

Cyaniris jynteana , de Nice., L c., p. 69, t. i., figs. 7, , 

7a, ?; Moore, P. Z. S., 1883, p. 524, t. 48, 
fig. 10. 

? C. sihlimu , Moore, P. Z. S., 1883, p. 524, t. 48, fig. 8. 

This is common at 4—6000 ft. in the Khasias, and 
also occurs in Sikkim at 2—9000 ft. most commonly in 
the rains; but I have a female specimen taken in January, 
and males taken at Shillong in May and September do 
not differ in any way from those taken in August in 
Sikkim, I cannot separate the specimen described as 
sikkima either by the description or figure; the blackish 
disco-cellular streak is a very variable character as far 
as I have seen, but the figure represents no specimen 
that I have Been, exactly, 

248. Zizera trochilus . 

Lyccena trochylus , Frey,, n. Beit., p. 440, 1, v., p. 98 
(Aug., 1844); Herr.-Schaif., t. 224—6. 

L. putli , Kolb, JEugel’s Ka&h., p. 422 (1848). 

Has been taken in the Terai and outer hills only in 
the winter months, and is hardly an inhabitant of 
Sikkim proper, 

I should hardly have ventured to unite the Indian 
with the Western form but for the assurance of Mr. de 
Niceville that he has every gradation between the two. 
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? 249. Zizera pygmcea. 

Lyctena pygmaa, Snell., Tijdschr. Ent., xix., t. vii., 
fig. 8 (1876). 

Moiler includes this species as one taken formerly by 
him in the Terai, but I have seen no specimens that 
I can identify with it.* 

250, Zizera sangra. 

Polyommatus sangra , Moore, P. Z. S., 1865, p. 772, 
t. 41, 8. 

Lyccena indica, Murray, Trans. Ent. Soc. Lond., 1854, 
p. 525. 

This species is so close to L. lysimon of Hiibner that 
I have great doubts about separating it, but the speci¬ 
mens I have from Sumatra, the Andamans, Calcutta, 
Buxa, and Sikkim seem to be of a paler blue above with 
a narrower dark border than my series of lysimon from 
Algeria, Andalusia, and the Canary Islands. What is 
usually called L. indica , which I have from Ceylon, 
Central India, Bombay, and the N.W. Himalaya, are 
so close that I cannot certainly distinguish them from 
sangra , though, as a rule, the markings below are more 
distinct, and the spots on the fore wing below larger. 
The species occurs in the Terai and outer hills in the 
cold weather, and I have taken it in the Tista Valley in 
August, but it is rare in the intauor of the hills. 

251. Lyceena (Zizera) maha, 

t Lycana otis> Eabr., Mant. Ins , ii., p. 78; ButL, Cat. 
Fabr., t ii, fig 8 (1870). 

L. mrtha, Koll, Hugel’s Kash , p. 422 (1848). 

L. argia, Men., Cat. Mus. Petr , 125, t. x., fig. 7 (1857). 

L.japonica , Murr , Ent, Mo. Mag , xi., p 167 (1874). 

L. diluta , Feld., Beise Nov. Lep., ii., p. 280, t. 35, 
figs. 62, 18 (1865). 

L similis , Moore. 

Zizera , sp. nova, Moore MSS., ex. coll. Elwes. 

If my series of this species was not a very large one 
(85 specimens), I should feel hardly justified in uniting 
so many supposed species, but I see no way by which 
they can be separated with certainty. 


* Mr. do Uiceville writes to me that this species is identical with 
L. Trim., of South Africa, 
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From Japan I have five pairs, among which two 
males have moderate black borders, as in the autumn 
brood of the N.W. Himalayas; one has a moderate 
border, as in some Sikkim specimens taken in December; 
and two males have no border at all. Three of the 
females are dark, as in the summer broods of the 
N.W. and Sikkim Himalayas, and the other two with 
bluish shading on both wings. Three pairs from China are 
very similar to the first-mentioned Japanese, but smaller 
in size. Four pail’s taken by me in Sikkim in December, 
one of which is marked “ n. sp.” by Moore, are all much 
paler in tint than three pairs taken in Sikkim in May 
and June; the border of the males is almost obsolete in 
three out of four. The December females are all 
marked with blue, whilst the June ones are plain dark 
brown. I have some specimens from the North-west 
Himalayas which agree with both the summer and 
winter forms in Sikkim, but the distinctions do not seem 
so well-marked. From Calcutta I have one pair, diluta , 
Feld., of de Niceville’s list, which agrees very well with 
Kangra and Sikkim specimens, also three pairs taken by 
myself at Shillong in September, and two pairB from 
Cachar in June and August, which are like the Sikkim 
summer brood, though rather smaller. From the 
Nilgiri and Arnamallay hills I have four males and two 
females, which resemble the Sikkim winter brood. From 
Poona four males and one female, marked Z . ossa by 
Swinhoe, which are like the smallest of the Sikkim 
winter brood, and one female from Indore taken by 
myself in November, which is also very small. The 
shade of blue of these South and Western Indian speci¬ 
mens is perhaps rather more grey and lighter than in 
the average of Himalayan specimens, and the markings 
of the under side in these and in the winter Sikkim 
brood are less distinct, and the black spots much fainter 
than in the summer brood. 

252. Lycmna Theophrastus. 

Hesperia Theophrastus , Fabr., Ent. Syst., iii., 1, p. 281 
(1793). 

Lycmna nara, Eoll., Hugel’s Kash., iv., 2, p. 421 
(1848). 

I have no specimens of this common plains’ insect 
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from Sikkim, but Holler notes it from the Terai. After 
comparing along series, viz., three pairs from Algeria, 
one from Bushire, two from Karachi, ten from the N.W. 
Himalaya, two from Malabar and one from Tonghoo, 
and one from Bombay, I do not see how to distinguish 
nara from Theophrastus , though there is much variation 
in the different specimens. 

258. Lyccena plinius, 

Ilesperiapliniiis , Eabr., Ent. Syst., hi., 1, p. 284 (1793). 

This, like the last, is hardly an insect of the Sikkim 
hills, as it belongs to the dryer and hotter parts of 
India; but Moller notes it as occurring in the Terai. 

254. Lyccena hcetica. 

Papilio hcetmis , Linn., Syst. Nat., xii., 1, pt. 2, p. 789 
(1767). 

Not common in Sikkim, where the climate is too wet 
for it, but occurs up to 10,000 ft., and is commoner in 
the interior towards Bhutan, whence my native collectors' 
have brought it. 

255. Lyccena pheretes , var. asiatica. 

Lyccena pheretes , Hb., var. asiatica , Elwes, P. Z. S., 
1882, p. 402. 

Since writing the above description I have received no 
more of this form from Sikkim, but have three speci¬ 
mens agreeing with them from Ladak, and also three 
pairs from .Mongolia and Turkestan, which are like the 
European insect. These confirm my opinion that the 
Himalayan form of pheretes is distinguishable from others 
by its more pointed fore wings and a somewhat deeper 
shade of blue. 

256. Lyccena pan h asius . 

Hesperia parrhasius, Fabr., Ent. Syst., iii., 1, p. 289 
(1783). 1 

Lyccena dipora, Moore, P.Z.S., 1865, p. 506, t. 32, 
tig. 8. 

This is a tropical form of the wide-ranging L. argiades , 
Pall., which occurs in the North-west Himalaya under 
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the name of dipora , Moore. It seems rare in Sikkim at 
low elevations, hut is very common in the Khasia hills 
in August and September at 4—6000 ft. on the grassy 
downs, and I have taken it also at Galle, in Ceylon. 

A comparison of my Indian series, namely, ten pairs 
from the N.W. Himalaya, six pairs from Khasia, three 
from Ceylon, and one fiom Java, with six pairs from 
Japan, two from Shanghai, and twelve from Germany, 
leads me to doubt whether parrhasius and argiades can he 
distinguished with certainty. The summer brood in the 
Himalayas and Khasias are certainly darker below, and 
have a broader dark border to the wings above than 
argiades . The red patch on the anal angle of hind wing 
below is also better marked; but the spring brood in 
the N.W. Himalaya differ from the summer one as the 
German spring form {poly sper chon) does from argiades, 
and I see no alternative between placing them all under 
one species, or separating several local races which do 
not, as far as my material serves me, seem to be con¬ 
stant. 


257. Jamides bochus. 

Papilio bochus , Cram., Pap. Ex., iv., t. 891, o, n 
(1782). 

Common at low elevations in Sikkim, and also found 
in great numbers on sunny days in June on the top of 
Sinchul and other wooded ridges up to 8 or 9000 ft., 
where it probably ascends from below, as the insect is a 
purely tropical one, and I doubt its breeding in these 
cold, damp, misty forests, though on some occasions it 
Beemed to be quite at home there. 

258. Chilades laius . 

Papilio laius , Cram., Pap. Ex., iv., t. 819, d,e (1782). 

Polyomnatus varunana , Moore, P. Z. S., 1865, p. 772, 
t. 41, fig. 6. 

Chilades varunana , Moore, Lep. Ceyl., p. 77, t. 85, 
fig. 8; Wood-Mason & de Nice., J. A. S. B., 1886, 
p. 365. 

Only occurs in the Terai. According to de Niceville 
C . laws is almost certainly the cold and dry-weather 
form of varunana. 


2d2 
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259. Chiladcs ? pontis. (PL VIII., fig. 5). 

Chilades pontis, Elwes, P. Z. S., 1887, p. 446. 

Of this curious little species I know four specimens 
only, cf which one is unnamed in Mr. Godman’s col¬ 
lection, and the other three were taken by myself on the 
bridge oyer the Bangbi jhora, on the road from Darjeeling 
to Serail, at an elevation of 6000 ft., on May 27th, 1886. 
The locality was in the middle of a dense damp forest, and 
the insects settled on the wooden bridge which was carried 
away by the torrent during the heavy rain (twelve 
inches in eight hours) which occurred on the night of 
June 18th, and which caused much destruction to life 
and property at Mongpo. 

The illustration, which faithfully represents the species, 
makes a detailed description unnecessary, but I may say 
that it is most nearly allied to a species discovered by 
Maries at Kiukiang, in Central China, and described by 
me in P. Z. S., 1887, p. 446. Prom this, however, it is 
easily distinguished by the narrower border to the wings, 
which have a green reflection and less rounded apex. 
The markings beneath are very similar but less regular, 
and there is an extra band on the hind wing not found 
in the Chinese insect. 


260. Lampides alianus. 

Hesperia celianus , Eabr., Ent. Syst., iii., p. 280 (1798). 
Common up to 4000 ft. from March to December. 

261. Lampides elpis . 

Polifommatus elpis, God., Ene. Meth., ix., p. 654 (1823). 

Common with the last at the same elevation and 
seasons. 


262. Catochrysops strabo. 

Hesperia strabo , Eabr., Ent. Syst., iii., p. 287 (1798). 
Not so common as in the plains, but occurs up to 
3000 ft. from April to November. I took it below 
Mongpo in June. 
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268. Catochrysops cnejits. 

Hesperia cnejas, Fabr., Ent. Syst., Suppl., p. 480 
(1798). 

Found in the Terai and lower hills, but not commonly. 

264. Catochrysops pandava. 

Lyccena pandava , Horsf., Cat. Lep. E. I. C., p. 84 
(1829). 

? Catochrysops hengalia , de Nic6., J. A. S. B., 1884, 
p. 47. 

Fairly common in the hills up to 8000 ft. from April 
to August. The latter broods, which, according to 
Moller, replace it from September to December, differ in 
the markings of the under side, and are called hengalia 
by him. 

Pandava is common in Calcutta in April, May, and 
October, but the females seem rarer both there and in 
Sikkim. Mr. de Niceville now regards hengalia as the 
winter form of pandava. 

265. Castalius decidia. 

Lyccena decidia , Hew., Ex. Butt., v., Lyc., t. i., fig. 4 
(1876). 

A rare species in Sikkim up to 5000 ft. from April to 
October. It agrees very well with specimens from the 
Nilgiri hills, whence the type of decidia came. 

266. Castalius interruptus. 

Castalius interruptus , Moore, P. Z.S., 1888, p. 523, 
t. 48, fig. 4; de Nice., J. A. S. B., 1888, p. 74, 
t. 1, fig. 12, $ . 

This species Beems of very rare occurrence in Sikkim, 
where it has once or twice been obtained by Holler’s 
collectors. It occurs more commonly in the plains of 
Maldah, in Orissa, and was described from Bombay by 
Moore. Moller thinks that it is only a seasonal form of 
C. decidia . 

267. Castalius ananda . 

Castalius ananda, de Nice., J. A. S. B., 1888, p. 75, 
t. 1, figs. 11, $ f 11a, ? . 
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This pretty species is not uncommon in the valleys of 
the Rungit and other streams at 1—3000 ft. from April 
to October. 


268. Castalins roxus. 

Polyommatus roxus , Godt., Enc. Meth., ix., p. 669 
(1823). 

Common up to 4 or 5000 ft. from April to October. 
f Castalins elna. 

Lycana elna , Hew., Ex. Butt., v., Lyc., t. i., 8 (1876). 

Mr. de Nic6ville notes this as occurring in Sikkim, 
and I have three specimens -which agree with what he 
calls elna from the Andamans, but do not Bee how to 
distinguish them from C. roxus . 

269. Castalia ronmon . 

Pajpilio rosimon , Fabr., Syst. Ent., p. 628 (1775). 

An insect of the plains rather than the hills, but it 
occurs in the Terai, and occasionally up to 8000 ft. 
almost all through the year. 


270. Nacadiiba ardates . 

Lymna ardates, Moore, P.Z.S., 1874, p. 574 (t. 67, 
fig. 1 not recognisable). 

A common species in wet Bandy places in river-beds, 
where they fly round and round close to the ground in 
little swarms like flies, constantly settling on the sand, 
and easy to take in quantity. I found these flocks 
composed of males alone, and never took a female 
myself; they are rare in all the species of this genus. 


271. Naeadula macroptkalma. 

Lycana macropthahna, Feld., Zool. Bot. Ges., xii., 
p. 483 (1862); Reise Nov., ii., p, 273, t. 84, 
fig. 35. 

Fairly common at 1 to 3000 ft. from April to 
November. 
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272. Nacaduba atrata. 

f Lyccena atrata , Horsf., Cat. Lep. E. I. C., p. 78 
(1828), ?. 

L. Kurava , Moore, Cat. Lep. E.I. C., p. 22 (1857). 

A rare species, which occurs in the low valleys with 
the last, from which it is distinguished by the additional 
markings on the inner part of the hind wing below, and 
by the lighter, more slaty-blue colour which resembles 
the tint of N . dana . I have seen no females from 
Sikkim, and am not certain whether it is the same as 
Horsfeld’s species, as the single specimen which I have 
from Padang, in Sumatra, is not fresh enough for an 
accurate comparison. I took a male in the Khasias, 
however, which agrees with Sikkim specimens, and have 
a iemale from there which agrees with it. Two females 
in Holler’s collection differ from the same sex of N. 
macropthalma in having a broader dark margin to the 
fore wing, the base of which is strongly overlaid with 
glossy blue. The hind wing is darker, and the marginal 
bands more prominent. 

278. Nacaduba bhutea . 

Nacaduba bhutea , de Nice., J. A. S. B., 1888, p. 72, 
1.1, fig. 13, 

This species, though very close to ardates , may be 
distinguished without difficulty, if fresh specimens are 
compared. The best character is in the lower spots of 
the discal series on the fore wing below, which form a 
bar right across the wing in ardates , and in bhutea are 
less in number, and do not reach the hind margin. 
De Niceville says truly that the band crossing the middle 
of the cell on the fore wing below does not extend below 
it in bhutea , and, though in ardates it usually does, yet I 
find some specimens in which this bar is variable in 
length. 

Bhutea is not so common as ardates , and, like it, 
frequents wet sandy spots in the beds of rivers at 
1—8000 ft. I took it below Mongpo in June, and 
Holler gets it from April to Ootober. 
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274. Nacaduba dam . 

Nacaduba darn , de Nice., J. A. S. B., 1888, p. 78, t.i., 
fig. 15. 

This species is easily distinguished when fresh by the 
violet shade of the upper side and absence of tails, 
though, as ardates is sometimes tailless, I do not see 
why, as de Niceville suggests, this should remove it 
from the same genus. It occurs fiomthe Terai up to 
7000 ft., but is not common, from April to Oetober. 
Doherty found it in Kumaon up to 5000 ft. The female 
of dam has recently been procured by Holler in late 
autumn. 

275. Nacaduba viola . 

Lampides viola , Moore, Ann. Nat. Hist., 1877, p. 840. 

Nacaduba viola , Moore, Lep, Ceyl., p. 89, t. 38, 
figs. 1,1 a/b ; Wood-Mason & de Nico., J. A. S. B., 
1886, t. xvii., 12, <?. 

Bare at 2 to 3000 ft. from May to October. 

276. Lyc&nesthes bengalensis. 

Lycana bengalensis , Moore, P. Z. 8., 1865, p. 778, 
t. 41, fig. 9. 

Not uncommon up to 2000 ft. from April to October. 

277. Jjycanesilm lycambes, Hew. 

Lymnesthes lycanibes t Hew., Ill. Lyc., p. 220, t. xc., 
f. 11,12. 

Rarer than the last at the same elevation and seasons. 

278. Lycanesthes? eymbia . 

Niphanda 1 cymbia , de Nice., J. A. 8. B., 1888, p. 76, 
t. k., figs. 8, <?, 8a, $ . 

N. plintoidesy Moore, P.Z.S,, 1888, p. 624, t. 48, 

% 8 . 

A not uncommon species in the low valleys up to 
2 or 8000 ft. from April to October. De Nic6ville’s name 
was published on March 6th, accoidingto him; Moore's 
on April 1st; so the former has piiority. 
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279. Catapacilma elegans . 

1 Hypochrysaps elegans , Druce, P. Z. 8., 1878, p. 850, 
t. 82, f. 12. 

Catapadlma elegans, Dist., Ehop. Mai., p. 285, t. xxii., 
fig. 17. 

The specimens I have from Sikkim, some of which 
were taken in March and others by me on May 29th, 
1886, near Mongpo, at about 8000 ft.—do not perfectly 
agree with that figured by Druce, though the under side 
of this insect is extremely difficult to depict well; they 
are also considerably smaller than the one figured by 
Distant, but if not the same insect, it is very close to it. 
I have both sexes, and since writing I have seen the 
types in Godman’s collection, which are both worn 
females from Sandakan Bay, N.E. Borneo; they are 
much smaller, and seem to differ in the markings below, 
but are not fresh enough for an accurate comparison. 

280. Catapcecilma delicatum . 

Catapcecilma delicatum , de Nice., P. Z. S., 1887, p 455. 

G. bubases, Hew. apud de Nice., J. A. S. B., 1885, 
p. 118, i. 11, figs. 11, #,1, 2. 

This species, which Beems very rare in Sikkim, is well 
described and figured by de Niceville, but as Distant has 
pointed out that it is not the same as that described by 
Howitson, he has afterwards given it a new name. It 
was found by Holler’s collectors in April and May at 
2—8000 ft. 


281. Horaga onyx. 

Theda onyx, Vlooxo, Cat. Lep. E.I.C., p. 80, $ (1857); 
P. Z. 8., 1882, p. 247; de Nice., J. A. S. B., 1888, 
p. 96. 

Mynna ciniata , Hew., Ill. Di. Lep., p. 35, t. xiv., 
figs. 80, 81 (1868). 

Myrina syrinx , Feld., Hew. Ill. Di, Lep., Lyc., t. xiv., 
figs. 82, 83. 

Not uncommon at 1 to 8000 ft. from May to October. 
I have tvo specimens from Dhurmsala {Ilocking) which 
I cannot distinguish from dniata . 
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282. Horaga viola. 

Horaga viola, Moore, P.Z. S., 1882, p. 248; de NicA, 
J.A.S.B., 1888, p. 96. 

I have both sexes of this species, named by Moore, 
from Kangra, whence the types came, and a male from 
Shillong, which agrees. The male is a smaller, darker 
insect than onyx, but the female has, to my eye, no 
perceptible difference, and, though de Niceville keepB it 
distinct from onyx , neither he or Moore give any 
distinguishing characters. It is rare in Sikkim. 

288. Horaga sihldma . 

Horaga silkima , Moore, P. Z. S., 1888, p. 525. 

This also seems to me barely distinguishable from 
H. onyx , from which it is said to differ in the lower 
basal and discal areas being of a darker blue tint, the 
discal white spot on fore wing intermediate in size. I 
have seen the type in Moore’s collection, but am not 
able to say whether the supposed characters are constant. 

Moller says this may be distinguished by the shorter 
band of the fore wing below, which does not reach the 
costa ; and, if this character is constant, it would be 
sufficient, hut my specimens are not numerous enough 
to judge. 

284. Aphneus himalayanus. 

Aphneus himalayanus . Moore, 3*. A. S. B., 1884, p. 11. 

This, which seems to he the commonest form of the 
genus in Sikkim, is here distinguishable from the other 
forms mentioned below, but whether these distinctions 
can be found constant in other localities I am unable to 
say, and I entirely disbelieve in the existence of so many 
forms as are described. It iB found up to 8 or 4000 ft. 
from April to November. 

285. Aphneus elima . 

Aphneus elima , Moore, Ann. Nat. Hist., 1877, p. 51. 

A species which agrees with what I have from Kangra, 
so-named by Moore, and also found near Calcutta, is 
found not uncommonly in the low valleys. It may be 
distinguished from either of the others in Sikkim by the 
dull brownish ground colour of the under side, 
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286, Aphneus syama . 

Amblypodia syama , Horsf., Cat. Lep. E. I. C., p. 107 
. ( 18 ?9). 

Spindasis syama , Disk, Bhop. Mai., p. 248, t. xxiii., 
figs. 8, 9. 

Distinguished from himalayensis by the yellower ground 
colour of the under side. Varies considerably in Sikkim. 

Note .— Since this was bitten I am hiformed by 
Mr. de Niceville that he has described three new species 
of this genus from Sikkim, namely, Spindasis rakma> 
S. ruhnini , and S . sani^ which will appear in the 
tf Journal * of Asiatic Society of Bengal. 

287. Tajuria longinus. 

Hesperia longinus , Fabr., Ent. Sysk, Suppl., p. 430 
(1798). 

Iolau8 longinus , Hew., Ill. Lyc., p. 45, $ (1865). 

Must be somewhat rare in Sikkim, as I have never 
seen specimens in any of the older collections; but 
Moller gets it occasionally from the lower valleys. I 
believe it is rather an insect of the plains than the hills. 

288. Tajuria diaus . 

Iolatis diaus , Hew., Ill. Di. Lep. Lyc., p. 45, t. xx., 
27, 28, ; 26, ? (1865). 

I have Been no specimen of this species, which iyas 
described from North India, and, horn the plate, should 
not have been able to say that it was distinct from the 
next; but de Niceville appears to have got male specimens 
from Sikkim, as he compares T . albiplaga with it. 

289. Tajuria albiplaga . 

Tajuria albiplaga , de Niceville, P. Z. S., 1887, p. 459, 
t. xxxix., fig. 1, ; 2, ? . 

Described from a single pair in Holler’s collection, 
De Niceville considers it a very distinct species, though 
I should not have thought so, from the plate and de¬ 
scription. 

290. Tajuria melastigma . 

Tajuria mela$tigma s de Niceville, P. Z. S., 1887, p. 460, 
t. xl. f fig. 1, ef. 
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Described from a single male specimen in Holler’s 
collection. De Niceville thinks it may bo the male of 
2\ ister , Hew. It occurs also in the Nilghiri hills. 

291. Tajaria istroulea . 

Tajuria istroidea , de Nice., P. Z. S., 1887, p. 458, 
t. xL, fig. 8, ? .+ 

Described from a single female in Moller’s collection, 
and nearly allied to Iolaus ister , Hew. 

292, Bindalutm phocides 2 . 

? Hesperia phocides , Fabr., Ent. Syst., iii., p. 282 
(1798), $ ; Don., Nat. Bep., ii., t. xliv., fig. 1. 

Bindahara phocides, Moore, Lep. Ceylon, i., p. 112, 
t. xlii., fig. 8, 3; 3a, $ . 

I have a single male specimen of an insect which 
agrees very fairly with what is figured under this name 
by Moore. The type, which is a female, I have seen, 
and, though said by Fabricius to have come from Africa, 
is so like the female of the Ceylon insect that I do not 
see how to separate it; but the species described by 
Horsfeld from Java as Amblypodia siujriva, which is con¬ 
sidered identical with phocides by Moore, has, instead of 
a narrow blue band on the outer edge of the hind wing, 
a large blue patch; and I believe it to be a distinct 
species. The specimen, which is the only one I have seen 
from Sikkim, was collected by me in July, 1870, and 
given with the rest of my insects of that year to Mr. 
Godman, in whose collection I recently found it. De 
Niceville says it is also found near Buxa, Bhotan. 

298. Iolaus illurgis , 

Iolaus illurgis , Hew., HI. Lye., Suppl, p. 10, t. iv., 
figs. 87, 88, 3 (1869). 

Cophanta illurgis , Moore, J. A. S. B., 1884, p. 20. 

Of this rare species I have seen only the type- 
specimens, which were collected by Atkinson in Sikkim; 
and one female, which is in Mr. Godman’s museum. 


% Tho male will bo soon described also by Mr. do Nicoville in the 
* Journal* of the Asiatic Society of Bengal. 
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294. Iolaus maculatus. 

Iolaus metadatas , Hew., III. Lyc., p. 47, t. xxi., figs. 
29,30 (1865). 

Cophanta macidata t Moore, L c., p. 21. 

This is also a rare species, of which I have a pair, 
taken near Mongpo in July, I believe, at an elevation 
of 5—6000 ft., but of this I cannot be sure. Holler’s 
collectors take it rarely in May and June at a low eleva¬ 
tion. It is a beautiful insect, very distinct in the 
markings of the under side, which is white, with round 
black spots. The female is much larger, and the upper 
side is whitish, with a tinge of blue at the base only. 

295. Iolaus cotys . 

Iolaus cotys , Hew., Ill. Di. Lep., p. 43, t. xix., figs. 
19, 20 (1865). 

I have a single male of this rare species, taken in the 
valley of the ftungit in August, 1886. It agrees with 
Hewitson’s type specimen, which is a female, and with 
two from Lidderdale’s collection in the British Museum. 
Of the nearly-allied Dacalana Burmana, Moore, I have a 
single female from Akyab, which is of a pale violet-blue, 
showing the white band of the lower surface through 
both wings. 

296, Sithon jangala, 

Amblypodia jangala, Horsf., Oat.E.I.C., p. 113 (1829); 
Moore, Cat. E. I. C., t. i.a, fig. 11 (1857). 

Not uncommon up to about 3000 ft., from April to 
October. The female, which does not seem to have been 
described, is in Holler’s collection, and resembles the 
male, except that there is no purple on the upper side of 
the hind wing. 

297. Sithon jalindm, 

? Amblypodia jalindra > Horsf., Cat. E. I, C., p. 109 
(1829). 

Myriajalindra , Hew., Ill. Lyc., Suppl., p. 24, t. iii .a, 
fig. 96, ; 97, 98, ? . 

A very rare species, which has only once or twice been 
taken by Holier in November. Described from Java and 
Sumatra. I have seen no Sikkim specimens, and do not 
know whether what Holier calls jaliudra is the same as 
Horsf eld’s species. 
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298. Sithon mandarinus . 

Myrina mandarinus, Hew., HI. Lye., p. 28, t. xi., figs. 
6, 7, ? . 

This fine species is found in the Khasia, and, according 
to Moller, occasionally occurs in the low valleys of Sikkim 
during and after the rains. Perhaps this is the same as 
fabronia , Hew., but I have no Sikkim specimens for com¬ 
parison, and those from the Khasia hills in my own and 
the Hewitson collection are not sufficient for comparison. 

299, Camena ctcsia, (PL VIII., fig. 6, $ ), 

Camena ctesia, Hew., Ill. Di, Lep., p. 48, t. xx., figs. 
1, 2 (1865). 

Not an uncommon insect up to 8 or 4000 ft., from 
April to October. The female, which I here figure, has 
not been, as far as I know, previously described, and was 
taken by me in August at Eikisum, 6000 ft. elevation, 
in British Bhotan. The species also occurs in the 
Jaintia hills. 

800. Ckeritra freja. 

Hesperia freja, Eabr., Ent. Syst., iii., p. 208 (1798). 

Myrina jaffra , Horsf., Cat. Lep. E. I. C., p. 118, t.ii., 
figs. 5, 5a , (1829). 

Not at all so common an insect in Sikkim, as it seems to 
be further east, and found only at the foot of the hills. 

801. Clieritra ( Tichemi ) acte, 

Myrina acte , Moore, Cat. E. I. C., i., p. 47, $ (1877); 
Hew., Ill. Di. Lep. Lye., p. 80, t. xii,, figs. 8, 
9, , dry season form (1863). 

Ticherm acte, de Nice., P. Z. S., 1887, p. 457, t. xL, 
fig. 5, , wet season form. 

I was on the point of describing the form figured by 
de Nic^ville, when I received the MSS. of his paper, in 
which he pointed out that the marked difference in the 
colour of the under side of the two forms was probably a 
seasonal variation, and my own specimens confirm this 
opinion. I have one taken by Mr. Gammie’s collector 
on February 28th, which is at least a third smaller than 
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the remainder of my series, five pairs; and shows the 
extreme effect of the dry season in reducing the size and 
dulling the colour of the under side of this species. It is 
so different from those taken in July that no one would 
consider it as the same species, if it stood alone. It 
occurs at low elevations almost all the year, at least from 
January to November. 

802. Gheritrella truncipennis. 

Cheritrella truncipennis, de NicA, P. Z. S., 1887, p. 456, 
t. xxxix., figs. 4, $, 3, ? . 

I have only seen this rare species in Holler’s col¬ 
lection ; it was taken by his native collectors at a low 
elevation in June. 

803. Myrina ? symira » 

Myrina symira, Hew., Ill. Lye., Suppl., p. 26, t. iii&, 
figs. 107, 108 (1869). 

This very curious little Bpecies is unknown to me, 
excepting by the unique type specimen which I have 
seen in the Hewitson collection, and which is Baid to 
have been collected by the late Mr. Atkinson at Dar¬ 
jeeling. It much resembles a small form of acte, with 
the same yellow under side, but has no white spots on 
the hind wing. Possibly it is an aberration of acte. 

804. Myrina ? Gyara . 

Myrina Gyara , Hew., Z. c., t. iii. b , figs. 109,110 (1869). 

This, which appeal’s to be the female of a to me un¬ 
known species, is also unique in Hewitson’s collection, 
and said to be from Darjeeling. The marking of the 
underside is quite unlike that of any other known to me. 

305. Myrina f Melua. 

Myrina Melisa , Hew., I c., t. iii., figs. 82,88, ? (1869). 

This species also is unknown to me, except in Hewit¬ 
son’s collection; the types were collected by the late Mr. 
Atkinson at Moulmein and Darjeeling. 
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306. Myrinn fahronia . 

Myriiia fabronia, Hew., Lc. t p. 28, t. iiia, figs. 90, <?; 
89, 91, 2 (1869.) 

I have never seen any other specimens than the types 
in Hewitson’s collection, for which no locality is given; 
hut, according to Moore, the species occurs in Sikkim. 

307. Hypolyccena kina . 

Hypolyccena kina i Hew., Ill. Lyc., Suppl., p. 13, t. v., 
figs. 82, $; 33, 34, $ (1869). 

Bare in the low valleys daring the greater part of the 
year. 

808. Hypolyccena othona . 

Hypolyccena othona , Hew., Ill. Lyc., p. 50, t. xxii., 
figs. 17, IS (1865). 

Common in the low valleys from March to October. 
All these beautiful insects are found in similar situations, 
namely, banks by the sides of streams in deep hot gorges. 
They frequently settle on the wet sand or mud on the 
paths or by water, and keep their long and delicate 
caudal appendages out of the wet without apparent 
difficulty. The females of all of them, which are less 
active than the males, are therefore more seldom seen, 
and rarer in collections. The female of othona has lately 
been obtained by Mdller. He describes it as follows :— 
41 Larger than the male; fore wing fuscous, darker on 
outer margins, with a patch of bluish white almost 
reaching the inner margin; the upper third of hind wing 
fuscous, the rest bluish white; on this wing only there 
is a very fine anticiliary black line, bordered inwardly by 
an equally fine white line. Underside as in the male.” 

809. Hypolyccena Sintkusa ) virgo. (PI. VIII., fig. 7). 

Hypolyccena virgo , Elwes, P. Z. 8., 1887, p. 446. 

A single female of this beautiful insect, which I have 
been unable to identify with any described species, was 
taken by myself on May 27th, 1886, by the side of the 
path close to the Bungbi bridge, which I have previously 
mentioned as such a good place for forest insects. 
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Muller’s collectors have never found it, so I presume it 
is an inhabitant of the zone of forest from 6—8000 ft. 

810. Hypolyccena (Sinthusa ) chandrana. 

Hypolyccena chandrana , Moore, P. Z. S., 1882, p. 249, 
t. xi., figs. 2, 2«, S . 

Hypolyccena Grotei, Moore, P. Z. S., 1888, p. 527, 
t. xlix., fig. 5. 

The type of chandrana , which I have examined in the 
British Museum, is said to come from Lahoul; but I 
think this locality must be a mistake, as the insect is a 
tropical one, and Lahoul is a cold elevated valley in 
the North-west Himalaya; but I have two specimens 
taken in the adjoining valley of Kulu, at 5000 ft., on 
August 13th, by Capt. Young. I cannot see any 
difference between it and what is named Grotei in the 
British Museum collection, which is said to come from 
N.E. Bengal (Grote). I have, however, taken specimens 
of both sexes myself both in Sikkim and the Khasia 
hills. In the former district it was found in dense 
tropical jungle, at 2500 ft., in June and July; but it is 
out from March to October, and occurs up to 5000 ft. 
In the Khasia I found it among bushes in the more open 
country, at about 4000 ft., in September. A perfectly- 
fresh female taken here differs somewhat from the 
similar sex in Sikkim, but only in minor and variable 
characters; and I see no way of separating the Kulu, 
Sikkim, and Khasia specimens. Nothing is said by 
Moore on the subject, the descriptions of both species 
being nearly the same. 

811. Hypolyccena (Sinthusa) nasaka . 

Theda nasaha, Horsf., Cat. Lep. E. 1.0,, p. 91 (1829). 

Bare in Sikkim, at 1—5000 ft., during the rainy season. 
Does not differ from a Kangra specimen in my collection. 

812. Hypolyccena'erylus. 

Polyommatus crylus, Godt., Enc. Meth., ix., p. 683. 

Hypolyccena erylus , Hew., Ill. Lyc., p. 49, t. xxi., 
figs. 1, S ; 2, 4, $ (1866). 

Common at low elevations from April to December. 

TRANS. ENT. SOC. LOND. 1888.— PART HI. (OCT.) 2 E 
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818. Hypolyccem ( Cheritra) etolus. 

Papilio etolus , Fabr., Mant. Ins., ii., p. 60 (1787). 
Hypolycana etolus , Hew., IU. Lyc., t. xxii., figs. 19,20 
(1865). 

Common at same elevation and seasons as the last. 


814. Deudoiix (Rapala) orseis. 

Deudorix orseis , Hew., HI. Lyc., p. 28 (1868). 

i Deudorix grisea, Moore, P. Z. S., 1879, p. 140. 

Not uncommon at low elevations from April to 
November. No figure having been given of either of these 
species, I have examined the specimen of orseis in 
Iiewit son’s collection, and agree with de NicSville in 
considering D.giisea probably the same, though the type 
of the latter comes from the N.W. Himalaya, and that 
of the former from Sumatra. I have this species also 
from the Khasia hills and Andaman islands. 


815. Deudorix (Rapala) schistacea . 

Deudorix schistacea , Moore, P. Z. S., 1879, p. 140. 

I have never taken a specimen of this in Sikkim, but 
de Nic6ville and Moller have both procured it with the 
last. I have it also from Malabar, Burmab, Bhutan, 
Cachar, and the Philippine islands. 


816. Deudorix (Rapala) distorta . 

Rapala distorta , de Nice., P. Z. S., 1887, p. 461, t. xl., 
fig. 6, ?. 

Two female specimens of this species were taken by 
Moller on March 22nd, at 1500 ft.; another female in 
August. The male as yet is unknown. 

817. Deudorix (Bidaspa) jarlas . 

Papilio jarbas, Fabr., Mant. Ins., ii., p. 68 (1787). 
Thecla sorya , Roll., Hugel’s Kash., p. 414, t. v., figs. 
1,2 (1848). ' w 

Common at low elevations from June to December. 
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818. Deudorix ( Bidaspa ) nissa. 

Thecla nissa , KolL, Hugel’s Hash., p. 412, t. iv., figs. 
8, 4 (1848). 

Deudorix nissa , Hew., Ill. Lyc., t. x., figs. 42,48 (1868). 

Not rare up to about 8000 ft, from February to October. 
There are two very distinct-looking forms of this species, 
but a large series from the N.W. Himalaya, Sikkim, and 
Khasia, leave me no doubt that they cannot be separated. 
In the Khasias it is one of the commonest species. 


819, Deudorix epijarbas. 

Dipsas epijarbas, Moore, Cat. E. I. C., i., p. 82 (1857). 
Deudorix epijarbas , Hew., Ill. Lyc., t. vii., figs. 16 —18 
(1868). 

Common up to 3 or 4000 ft. from April to December. 

820. Deudorix (Vadebra) petosiris . 

Deudorix petosiris , Hew., Ill. Lyc., p. 22, t. ix., figs. 
30, 31 (1863). 

Common in Sikkim at low elevations. 

321. Deudorix amyntor . 

Papilio amyntor , Herbst., Nat. Sehmett., t. 800, figs. 
5, 6, 2 (1804). 

Deudorix amynto'i •, Hew., HI. Lyc., p. 17, t. viii., figs. 
19, 20, (1868). 

A very rare species in Sikkim. Holler had only pro¬ 
cured two specimens until 1887, but this year has had 
several from his native collectors, 

822. Deudorix ( Virachola ) perse. 

Deudorix perse , Hew., Ill. Lyc., p. 18, t. viii., figs. 24, 
25, 26, 2 (1868). 

Moller says that this species occurs up to 9000 ft., but 
I think it must be but a straggler at this elevation; 
and it is not common in Sikkim, though found almost 
all through the season. 


2 e 2 
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828. Deudonx ( Iraota ) timoleon, 

Papilio timoleon, Stoll, Suppl. Cram., t. mil., figs. 
4, 4 d. 

? Amblypodia rochana, Horsf. & Moore, Cat. E. I. C., 
t. i. a , fig. 10. 

Bare in Sikkim at low elevations from May to October. 

824. Deudonx {Iraota) mcecenae, 

Hesperia macemts, Eabr., Ent. Syst., iii., p. 271^ 
Don, Ins. China, t. xli., fig. 2. 

Thecla nila, Koll., Hugel’s Kasb., p. 418, t. iv., figs. 5 ,j f. 

Also rare at same elevation and seasons as the last.^J, 

825. Pratapa Bhotea. 

Pratapa bhotea, Moore, J. A. S. B., 1884, p. 22. 

An insect described under this name from Sikkim is 
in the Calcutta Museum, and also in Moller’s collection, 
but seems very rare. Moller includes P. deva in his list, 
but I have no specimen to identify, and suspect it is the 
above species. 

826. Ilerda epides. 

Ilerda epicles , Godt., Enc. Meth., p. 646 (1828)v—«— 

This is a very common species up to about 4000 ft. 
from April to December. Both sexes vary considerably, 
the males in the size of the red lunules on the hind wing, 
which are sometimes quite absent on the upper side; and 
in the colour of the fore wing, which in one form is deep 
purple, with a broad black border, whilst in others it is 
of a much duller purple, with a red blotch moro or less 
distinct on^the disc. The females also vary in the size 
of the red patch on the fore wing, and in the extent of 
the red band on the hind wing. 

827. Ilerda androcks. 

Ilerda androdes , Doubl Hew., Gen. Di. Lep., t. lxxv., 
fig. 2 (1852). 

Ilerda Hewitsoni , Moore. 

A very abundant species in the forest at 6—9000 ft. 
during the rainy months, wliere it collects in groups on 
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sunny spots on the road, settling with open wings and 
flying very rapidly round and round. I have taken it as 
early as May 27th, and as late as December, but July 
and August are the height of the season. I have speci¬ 
mens of the female, marked Hewitsoni y Moore, from 
Hocking’s collection, though neither androcles nor 
Hewitsoni are included in the list of this collection 
published by him, and I have it also from Kulu and 
Pangi, taken at 4000 ft. in March. I took this species 
among bushes on the edge of the forest in one or two 
places on the Khasia hills, at 5—6000 ft., in September. 
The females are very difficult to distinguish from those 
of tamu and Moorei , but I never found two species flying 
in the same localities in Sikkim. 


828. Eerda brahma. 

llerda brahma , Moore, Cat. Lep. E. I. C., i., t. i, a, 
fig. 4, . 

This lovely insect is common at about 8—6000 ft. 
from June to December, but most abundant in July and 
August. I found it on forest-paths in sunny places, and 
it has the same habits as I. androcles . 


829. llerda Moorei. 

llerda Moorei t Hew., Ill. Di. Lep., p. 58, No. 5 
(1865). 

llerda saphir , Elwes, P. Z. S., 1882, p. 403, t. xxv., 
figs. 9, <?, 10, ? (nec Blanch.). 

Though the impossibility of depicting the metallic 
shade of colour in these nearly-allied species makes the 
figure of this species referred to very like what I take to 
be tamu of Kollar. = coruscans y Moore, yet in the shade 
of its blue, which is purplish rather than greenish, it is 
very distinct. Since I first received it in 1881 from 
native collectors, I have had other specimens from the 
interior to the eastward, but never from British Sikkim. 
I have received a specimen of J. saphir from Paris, taken 
at Moupin, in East Tibet, which shows that I was wrong 
in my identification, as saphir seems to be much nearer 
to, if not identical with, Oda, Hew., from the N.W. 
Himalaya. 
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380, Thecla duma. 

Dipsas duma, Hew., Ill. Di. Lep., Suppl., p. 15 (1869). 

This species is common on Sinchul at 7—8000 ft., 
and I have also taken it on the Gumpahar road. It 
flies during the height of the rainy season in June, July, 
and August, and settles on the road or on ordure in open 
places. The female, which I have only once seen alive, iB 
much rarer, and a very different insect in appearance, 
being uniform dark brown, with a large patch of reddish 
yellow on the disc of the fore wing, resembling the female 
of T. icana , though larger. 

331. Thecla syla. 

Thecla syla, Koll., Hugel’s Kash., p. 414, t. iv., figs. 
7, 8 (18481, 

Dipsas syla , Hew., Ill. Di. Lep., t. xxvi., fig. 3 (1865). 

This species is much rarer than in the N. W. Himalaya, 
and I have seen no specimen of it myself in fcjikkim ; 
but Moller notes it as found from 8—10,000 ft. in July 
and August. 

382. Amblypodia camdeo. 

Amblypodia camdeo , Moore, Cat. Lep. E. I. C., p. 41, 
t. i. a, fig. 6 (1857). 

This species, which is not uncommon in the Khasia 
hills and Assam, is of doubtful occurrence in Sikkim, 
though Moller has taken it in the Terai, 

338. Amblypodia amantes . 

Amblypodia amantes , Hew., Cat. Lyc. B. M., p. 4, 
t. ii., figs. 1, 3 (1862). 

Also confined to the Terai. 

334. Amblypodia emiolphus . 

Papilio eumolphus , Cram., Pap. Ex., iv., t. 229, g, h 
(1782). 

Amblypodia eumolphus , Hew., Cat. Lyc. B. M., t. viii., 
figs. 8, 9 (1862). 

This beautiful species, the male of which is of a 
brilliant green, like Thecla duma y whilst the female is of 
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the usual blue-black colour of the genus, is not uncommon 
at low elevations from March to December. 


885. Amblypodia centaurus. 

Papilio centaurus , Fabr., Syst. Eni., p. 520 (1775). 

Amblypodia centaurus , Hew., Cat. Lyc. B. M., t. ii., 
figs. 10—18 (1862). 

Common at low elevations from April to December. 

886. Amblypodia anita , 

Amblypodia anita , Hew., Cat. Lyc. B. M., p. 14, t. 8, 
figs. 90, 91 (1862). 

Of this very distinct-looking species I have a single 
specimen only, which I brought from Sikkim in 1871, 
and gave with the rest of my first collection to Mr. 
Godman. I have compared it, and find that it agrees 
with the type of anita , Hew., which is from Siam, whilst 
other specimens in the Hewitson collection placed under 
this name differ considerably. 

887. Nilasera? asoka . 

Nilasera? asoka , de Nice., J. A. S. B., 1888, p. 78, t. ix., 
figs. 6, 6a, ? . 

Not uncommon at from 1 to 8000 ft. from June to 
October. 

888. Nilasera ? adriana. 

Nilasera t adriana , de Nice., L c., p. 79, t. ix.. figs. 
5, <?; 5 a t ? . 

One of the commonest of the Amblypodias in the low 
valleys, with the last. It is very like the last on the 
upper side, but the male has a broader black border, 
and the absence of the green anal spots on the hind 
wings beneath is a good and constant difference. 

Satadra lusula . 

Sat'adra luzula , Moore, J. A. S. B., 1884, p. 25. 

I am unable, from the description of the species, to 
tell whether it is distinct or not, as it is only compared 
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with a newly-described and doubtful species, S . chola 9 
and no figure of either is given. 

889. Amblypodia areste . 

Ambhjpodia areste, Hew., Oat. Lyc. B. M., p. 10, t. v., 
figs. 48, 44 (1862). 

9 Satadra chola , Moore, J. A. S. B., 1884, p. 24. 

This beautiful species occurs, but not commonly, at 
8—4000 ft. from July to October, and I have a single 
specimen taken below Mongpo at about 2000 ft. on 
February 2nd by Mr. Gammie’s collector. I cannot, by 
the description, distinguish S. chola . When Mr. Moore 
says, “ closely allied,” and gives no figure, there is a very 
strong probability of identity in my opinion; de Niceville, 
however, thinks it may be the same as asoka. 

840. Nilasem 2 Molleri . 

Nilasera ? Moelleii , De Nice., J. A. S. B., 1888, p. 80, 
t. ix., figs. 4, $; 4 a, ? . 

Nearest to, but quite distinct from, the last; it is found 
at 2—8000 ft., but not commonly, during the rains from 
June to October. I also have a specimen from the 
Jaintea hills, 

841. Nilasera ? fulgida . 

Amblypodia fulgida , Hew., Ill. Lyc., p. 11, t. v., fig. 
81, ? (1863). 

Nilasera? fulgida , de Nice,, J. A. 8. B., 1888, p. 80, 
t. ix., figs. 8, $; 8 n, $ . 

Not uncommon at 1—4000 ft. I have only taken it 
below Mongpo on May 29th, but its season is from the 
beginning to the end of the rains. 

342. Nilasera ? bazalus . 

t Amblypodia bazalus , Hew., Cat. Lyc. B. M., t. iv., 
figs. 87, 38 (1862). 

A rare species, which has only been taken in Sikkim 
by Mr. de Niceville, and by Moller’s men at 2—8000 ft. 
during and after the rains. Moller now thinks that what 
is recorded by de Niceville as bazalus is the female of 
eimolphm . 
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843. Nilasera ? absens . 

Ambhjpodia abscus , Hew., Z. c., t. v., figs. 51, 52. 

Though I have never taken it myself, this Bpecies is, 
according to Holler, common up to 8 or 9000 ft., and 
occurs from June to November. 

844. Satadra? anea. 

Amblypodia cenea , Hew., Ill. Lyc., p. 14 e, t. iii. c, 
fig. 55 (1869). 

Not a common species, but it is found at low elevations 
in the cold weather as well as in the rains, as I have 
three specimens taken by Mr. Gammie’s collector at 
1500 ft. in December and February. 

Satadra bupola . 

Amblypodia bupola, Hew., Ill. Lyc., SuppL, p. 21, t. vii., 
figs. 64, 65. 

A rare species, which occurs at low elevations. A 
female specimen in my collection does not show the 
gold-green on the three caudal spots mentioned in 
Hewitson’s description, but very slightly shown in his 
figure, and agrees with some of the specimens in his 
collection. 

345. Satadra singla. 

Satadra singla, de NicA, J. A. S. B., 1885, p. 119, 
t. xi., figs. 8, <?; 7, ? . 

This species has only been recently discriminated by 
de Niceville, who distinguishes it from bupola by the 
narrower and longer fore wing, the darker shade of 
purple on the upper side, and the violet-whitish powdering 
of the hind wing below. It is found rarely at the same 
elevation and seasons as most of these nearly-allied 
species, which seem, however, to keep quite distinct from 
each other. 

846. Satadra teesta. 

Satadra teesta , de NicA, J. A. S. B., 1886, p. 258, t. xi., 
fig. 8, . 

A rare species, which is taken by Holler’s collectors 
in the Teesta Ydley. It is very near the last, and I 
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do not yet know how the females can be distinguished; 
but de Niceville separates it on account of the fore 
wing being shorter and truncated instead of produced 
at the apex, the marginal black border only a quarter as 
wide, and the colour of both wings above of a deeper 
shade of purple than in any other species of the group 
known to him. 

847. Satadra atrax. 

Amblypodia atrax } Hew., Cat. Lyc. B. M., p. 13, t. vii., 
figs. 80, 82 (1862). 

A rare species, occurring up to 8000 ft. from April to 
October. 

848. Amblypodia ( Surendra) Quercetorum, 

Amblypodia quercetorum , Moore, Cat. Lep. E. I. C., 
p. 42,1.1 a, fig. 7 (1857). 

A common species up to about 4000 ft. almost all 
through the year. 

349. Amblypodia {Panchala) rauia . 

Theda rama , KolL, Hugel’s Eeise, p. 412, t. iv., 
figs. 1, 2 (1844). 

This species seems much rarer in Sikkim than in the 
North-west, where it occurs from 1 to 8000 ft., and, 
though it belongs to a tropical group, it was found flying 
over ground at 7500 ft., powdered with snow in Decomber, 
by Mr. Doherty. In Sikkim its range is only up to 
about 8000 ft., according to Holler, and its season from 
April to October. 

850. Amblypodia ( Panchala ) perimuta . 

Amblypodia perimuta, Moore, Cat. E.I. C., p. 42; 
Hew., HI. Lyc., Suppl., t. vii., fig. 61. 

Rare up to about 8000 ft. from June to October. 

851. Amblypodia {Panchala) paramuta. 

Panchala ? paramuta y de Nice., J. A. S. B., 1883, p. 81, 
t. ix., figs. 7, S ', 7 a, ? . 

Bare up to 8000 ft. from April to October, 
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852. Amblypodia (Acesma) paraganecsa. 

Amblypodia paraganeesa , de Nice., J. A. S. B., 1882, 
p. 63. 

A . ganeesa , Hew., Cat. Lyc. B.M., t. vii., fig. 72 (nec 
Moore). 

Not so rare as the last, at the same elevation and 
season. It is very distinct from gajieesa, and occurs 
also in the Khasia hills. 

PAPILIONIM5. 

PIEBINJE. 

853. Pontia xiphia . 

Papilio xiphia, Fabr., Sp. Ins., ii., p. 43 (1781). 

P. nina , Fabr., Ent. Syst, iii., 1, p. 194 (1793). 

Not common in Sikkim, but I have taken it below 
Mongpo in June, and it occurs up to 4 or 5000 ft. from 
April to October. 

854. Delias padthoe. 

Papilio pasithoe, Linn., Syst. Nat., ii., p. 755 (1767). 

Not uncommon up to about 3000 ft. from April to 
December, 

355. Delias pyramus* 

Thyca pyramus, Wall., Trans. Ent. Soc. Bond., 1867, 
p. 847. 

Pieris thisbe, Gray, Lep. Nepal, p. 8, t. vii., f. 1, <?; 
P . thisbe , <?, Boisd., Sp. Gen., p. 449, $ . 

Wallace separates the Indian form from the Chinese 
species ( thysbe , Cram.), but I have been unable to make 
a comparison on account of the rarity of Chinese insects, 
which seem to come to Europe much less frequently 
than they did formerly. It is an extraordinary thing that, 
as far as I know, no modem entomologist has seriously 
collected the insects of South China, which would have 
the greatest scientific value, as the types^ described by 
old authors are now often difficult to identify. 

856. Delias eucharis. 

Papilio mcharis , Drury, Ins., ii., t. x., f. 5, 6; Cram., 
201, b, o, 202, c (nec Fab.), 

Occurs at low elevations from April t6 October, but 
an insect of the plains rather than the hills. 
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857. Delias descombcsi . 

Pierk Descombesi , Boisd., Sp. Gen., p. 465 (1886). 

Common at low elevations, and up to 8000 ft., from 
March to December. I found it with P. hippoides and 
other Pieridce fond of settling on the sweet-scented 
flowers of Cinchona Ledgeriana in the lower plantations 
at Mongpo. I have a very curious hermaphrodite of 
this species, in which the right-hand wings are those of 
a female and the left-hand ones those of a male; the 
corresponding sides of the extremity of the abdomen 
also appear to be those of the two sexes, but in their 
dried and somewhat shrivelled condition I cannot see 
whether the male clasper on the left side is perfect. 

858. Delias hierte , var. indica . 

Tkyca hierte , var. indica , Wall., Trans. Ent. Soc. 
Lond., 1867, p. 851. 

Not uncommon at the same elevation and seasons as 
the last. 

359. Delias agostina . 

Piens agostina , Hew., Ex. Butt., vol. i., Pieris , i.* 
figs. 1, 2, Wall., L c., p. 853, $ . 

Not uncommon in the lower valleys from March to 
December. 

359. Delias belladonna . 

Pieris belladonna , Fabr., Ent. Syst., iii., p. 180 (1793); 
Don., Nat. Rep., i., t. xxxv. (1823). 

P. Horsfeldii , Gray, Zool. Misc., i., p. 82; Ins. Nep., 
t. viii., fig. 2. 

Delias ithiela } Butl., Ann. Nat. Hist., 1869, iv., p 242. 

D. Hearseyi et D . Boylea , Butl., I c. t 1885, xv., p. 58. 

D . bmnda , Moore, P. Z. S., 1872, p. 566, ? . 

D. belladonna , Elwes, Ann. Nat. Hist., 1886, p. 157, 
et seq . 

Having recently written on this species, I was careful 
to take especial notice of its habits during my last visit 
to India, and, though I am not able to change my 
opinion that there is only one species under the several 
names which have been given to it, yet I am able to add 
something to Our previous knowledge. I found the dark 
foun ithida most common in Sikkim from May to 
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August at low elevations, 2—4000 ft., where it frequents 
the banks of streams in hot, thoroughly tropical valleys, 
and flies slowly about the water-side, resting sometimes 
on mud and pebbles almost in the water. Some speci¬ 
mens of the variety with yellow on the abdominal margin 
occur here with the pure black one, and some have 
white or only a yellow tinge in the same part of the 
hind wing. But neither Moller or I have ever taken 
females with the males in these places, and all the 
five iemales I possess of this form were procured from 
native collectors, and vary in the same particulars 
as the males. I never saw a typical Honfeldii at these 
low elevations, but found it in the dense forest on 
Sinchul at 6 to 8000 ft., where it settles on paths and 
in damp places on the ground, and flies slowly in 
the same manner as ithiela, The only female of this 
form which I got was taken by my native assistant at 
an elevation of nearly 11,000 ft. on the road between 
Tonglo and Sundukpho, where it had probably been 
driven up by the wind, and both this and another 
similar female given me by Moller are intermediate 
between the ithiela females and those of the typical 
Horsfeldii from the North-west Himalayas. In the 
Khasia hills I was fortunate enough to find Belladonna 
in its breeding-places, which are the small patches of 
natural forest left on the higher parts of the hills at 
from 4000 to 6400 ft. elevation. Here it is in some places 
abundant, and I found the females almost as plentiful 
as the males. In the wood which crowns the summit 
of the Shillong peak I had several opportunities of 
observing the habits of the insect, which are quite 
different from what I saw in Sikkim. They fly on sunny 
days about the topB of the trees, and make little excur¬ 
sions into the open country round, always returning to 
the shelter of the wood, and frequently descending to 
settle on the flowers of a species of Euonymus , and of a 
large species of Svdbiosa which grew on its outskirts. 
The flight is slow, graceful, and soaring, and the 
butterflies are not at all shy. Here I found hardly 
any variation in the insects, all being true ithiela , 
excepting two specimens, which were slightly tinted with 
yellow on the abdominal margin. I figure a female of 
the Khasia form, which has also been named hermit by 
Moore, and a female of the Horsfeldii t}pe from Sikkim, 
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which closely resembles the North-western Horsfeldii 
from the Mandra plateau, in Kulu, taken at 8500 ft. 
by Capt. Graham Young. These are selected from 
85 males and 18 females in my collection. 

The facts as to the geographical distribution of this 
species which we know are as follows:—In E. Tibet, and 
probably S. China, the typical Belladonna of Fabricius is 
the dominant form.* In Sikkim, at 6—10,000 ft., the 
same form, somewhat darker. In Nepal and the North¬ 
western Himalayas Horsfeldii of Gray is found. In the 
Khasias, and at low elevations in Sikkim, we have 
the dark variety ithiela varying in the colour of the 
abdominal margin, which is sometimes yellowish and 
sometimes white. 

In the North-western Himalayas, Simla, Kulu, and 
elsewhere, we have sanaca, Moore, a much paler form, 
which may be distinct, but I do not know enough of it 
to speak certainly on this point. Capt. Lang says of it, 
P. Z. S., 1865, p. 491:—“ Very rare; obtained only in 
one richly-wooded glen far in the interior. Its flight 
was very strong and fast.” 

860. Pnoneris thestylis. 

Pieris thestylis , Doubl. Gray, Zool. Misc., p. 76 (1842); 
Doubl. Hew., Gen., t. vi, fig. 2 (1847). 

? Pnoneris seta , Moore, P.Z.S., 1857, p. 102, t. 44, 
fig. 8, 7. 

P. seta , Wall., Trans. Ent. Soc. Lond., 1867, p. 384. 

P. watsoni , Hew., 1. c., 1868, p. 100. 

This is, as Mr. Wallace remarks, a very puzzling 
species, which, if I had only seen the two extreme 
forms, I should not hesitate to separate; but, as he 
remarks, there are a series of variations by which 
watsoni or seta is brought nearer and nearer to thestylis m 

Prom Sikkim I have six males and five females, of 
which four males are thestylis, and two approach xoatsoni. 
From Buxa, in Bhotan, I have a male which is typical 
thestylis . From the Khasias I have a female which is 
so large and dark, showing only a trace of yellow at the 


* In a collection just received by Mr. Leech from near Ichang, 
on the middle course of the Yang-tse-kiang river, are many speci¬ 
mens of Belladonna which, though unset when I saw them, seem 
identical with those from E. Tibet. 
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anal angle, so that it might ■well be supposed to belong 
to a different species from the Sikkim one. This specimen 
mimics Delias belladonna var. ithiela so well that until 
it was set I did not recognise it as tliestylis. From 
Burmah and Tenasserim I have fifteen males, of which 
some are like the Sikkim ivatsoni and some the extreme 
form of it. Moller is of opinion that they cannot be 
separated in Sikkim, and I agree with him ; hut I could 
not at present decide as to the Tenasserim insect. My 
Sikkim females show much variation in the amount of 
yellow on the upper side, and I have seen no specimen 
like that described by "Wallace. 

The males are not uncommon in Sikkim up to 4000 
or 5000 ft. throughout the season; the females rarer. 

861. Prioneris clemanthe . 

Pieiis clemanthe , DoubL, Ann. Nat. Hist., xvii., p. 28 
(1846). 

Occurs, but not commonly, in the lower valleys from 
April to October; the female, however, seems quite rare. 

862. Catopsilia pyranthe . 

Papilio pyranthe, Linn., Mus. Ulr., p. 245 (1764). 

Callidryas pyranthe, Boisd., Sp. Gen., i.,p. 611 (1886). 

Common up to 8000 ft. from March to December. 

868. Catopsilia gnoma . 

Papilio gnoma , Fab,, Syst. Ent., App., p. 828, 
(1775). 

P. philippina , Cram., Pap. Ex., iv., t. 861, o, d (1782). 

Not uncommon up to 8000 ft. from March to December. 

864. Catopsilia catilla , 

Papilio catilla , Cram., Pap. Ex., iii„ t. 229 n, e (1782). 

Not uncommon up to 5000 ft. from March to December, 

865. Catopsilia crocale . 

Papilio crocale, Cram., Pap. Ex., i., t. 55 c, d (1779). 

I have no specimens from Sikkim, but I have it from 
Nepal and Bhotan, so that I have no doubt it occurs 
occasionally, if not regularly. 
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866. Terias hceabe. 

Piqnlio hecahe , Linn., Syst. Nat., i., 11, p. 763 (1767). 

I shall not attempt to give the synonymy of this 
species here, because the number of names which has 
been applied to the various forms of this insect by 
Messrs. Butler and Moore is so great that it would cover 
half the page, and moreover, I should be unable to 
say, without having seen the so-called types of these 
species, that they were certainly identical with hecahe , 
though some of mine have been otherwise named by 
Swinhoe and Moore; but, after examining carefully 
about 200 specimens from all parts of India in my 
collection, of which 40 are from Sikkim, I do not see 
my way to define more than one species. It is as 
common here as elsewhere, and extends from the Terai 
to at least 10,000 ft. elevation. 

The most marked varieties are as follows: a large 
lemon-yellow insect, which Swinhoe and Moore call 
hecaheoides , having a broad border extending round the 
posterior angle of the fore wings and half-way down the 
costa, with a border of about a line wide on the hind 
wings, and no brown patch at the apex of the fore wing 
beneath. The females are paler, more or less flecked 
with dark scales on both wings above, and have a 
broader, less-defined border on the hind wings. This 
form occurs during the rains in the lowest and hottest 
valleys, and agrees perfectly with what I took at Teria 
Ghat, in the Khasias. At Mongpo, 3—4000 ft., the 
prevalent form is smaller and rather brighter yellow 
above, but otherwise similar; and a very dwarf form, 
not more than two-thirds the size of the common one, 
occurs in both sexes in June, and probably at other 
seasons. At higher elevations, and up to the top of 
Tonglo, the same form, but usually smaller, occurs 
during June, July, and August. 

In the spring months, at low elevations, the band of 
the fore wings in the male is reduced to a narrow edging 
of black on the posterior half, and does not extend round 
the angle, but this is not constant. In the hind wing 
the border is reduced to a very narrow line, sometimes 
only showing in the form of specks at the ends of the 
veins. 
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The under side has a conspicuous brown patch at the 
apex of the fore wing, and the brown markings are 
more distinct than during the rainy season, sometimes 
showing through on the upper side. The female of this 
form, however, has the black borders of both wings 
fully as broad as in the later broods, and though I am 
not in a position to say that this extremely broad- 
bordered female belongs to the almost borderless male, 
yet I have no other specimens which agree so well with 
them on the under side. 

In some of these large females, which are like nothing 
I have from other places, the patch on the disk of the 
fore wing below shows plainly on the upper side as a 
short blackish bar at the end of the cell. 

All these facts go to prove that climate, season, and 
temperature are influences which can modify to a great 
extent the size, colour, and markings of Tenets hecabe ; 
and, until the advocates of the subdivision of species 
have shown facts tending in the opposite direction, I 
shall refuse to recognise the validity of their undefined, 
and, as I maintain, undefinable species. 

367. Terias rubella. 

Terias rubeUa , Wall., Trans. Ent. Soc. Lond., 1867, 
p. 823 

? T. drona , Horsf., Cat. E. I. C., p. 137, t. g6*» f- 16 

‘ (1829). 

This, though one of the commonest Terias in the 
North-west Himalaya, the Khasias, and Western India, 
is very rare in Sikkim. I have but one or two speci¬ 
mens of it, and, according to Moller, it is only found at 
the foot of the hills. If the Himalayan insect is really 
distinct from the Malayan, as Wallace says it is, it must 
bear the name of rubella, which Wallace described from 
China, Calcutta, and Darjeeling. I have not the same 
material from the Malay Islands which Wallace had for 
comparison, but I cannot allow that two species of this 
form exist in the Himalayas, as Moore says. 

368. Terias lata. 

Terias lata, Boisd., Sp/Gen. Lep., i., p- 674 (1886). 

T. santana, Eeld., Heise Nov., ii., p. 211 (1865). 

TUANS. ENT. SOC. LOND. 1888.— PART HI. (OCT.) 2f 
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This species occurs, but not abundantly, in Sikkim at 
7 to 9600 ft. elevation in July, August, and September, 
but I have never taken it myself. 

869. Terias venata. 

Terias venata , Moore, Cat. E. I. C., p. 65, t. 2 a, fig. 2 
(1857). 

Found at 6—9000 ft., but locally, and not so common 
as in the Khasias or N.W. Himalayas. There, is some 
question as to whether the species is really distinct, but 
a large series of it is easily distinguished from drona 
and lata, by the shape of the border of the fore wing. 

870. Terias harina . 

Terns harina , Horsf., Cat. E. I. C., p. 187 (1829). 

Eare at low elevations up to about 8000 ft. from April 
to December. \ 

371. Colias Feildi. 

Colias Feildi , Men., Cat. Mus. Petr., p. 79, t. i., fig. 

C . Feildii, Elwes, Trans. Ent. Soc. Lond., 1884, p. 

1 C. Edusa , Gray, Lep. Nepal, t. 5, fig. 2. I 

(7. Edusa var. mymiidone , Moore, P. Z. S. f 1865i 
p. 292. 1 

C. mynnidone, Koll., Hugel’s Hash., p. 411; Elwes 
(nee Esp.), P. Z. S., 1882, p. 401. 

Yery abundant in the interior at high elevations in 
the rains, and found more rarely near Darjeeling during 
the whole, year, according to Moller. I have only seen 
it myself in July at a small clearing called Lepcha-jaga, 
on Goompahar, about 7000 ft., and on the open parts of 
the Singalelah range from 10 to 12,000 ft.; but I also 
found it not common in the Khasias at 5—6000 ft. in 
September. 

872. Dercas verhueUL 

Colias verhueUii , Hoev., Tjid. Nat. Geseh., v., t. viii., 
figs. 8, 4 (1888). 

Gonepteryx verhueUii . DoubL Hew., Gen. Di. Lep., 
t- viii., fig. 8 (1847). 

Not uncommon in certain places up to 4000 ft. from 
May to October. 
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878. Dercas Wallichii . 

Gonepteiyx Wallichii, Doubl., Proc. Ent. Soc. Loud., 
v., p. 47 (1849). 

? Dercas Wallichii, Elwes, P. Z. 8., 1882, p. 402. 

? Gonepteryx urania, Butl., P. Z. S., 1865, p. 458, 
t. xxvi., fig. 5, ? . 

The single specimen which I mentioned before as 
having been brought from the interior by native collectors 
is the only one I have ever seen or heard of from Sikkim. 
On comparing it again with Butler’s plate, I think that 
his species is probably the female, as the differences 
shown in it are much the same as those which are found 
in the two sexes of D. verhuelli, but the abdomen being 
wanting in the type of urania, it is not possible to say 
this with certainty. 

874. Pieris ( Aporia ) agathon . 

Pieris agathon , Gray, Zool. Misc., p. 88 (1831); Lep. 
Nep., t. 8, fig. 1 (1846). 

A single specimen of this species was brought by my 
native collectors from the interior towards Bhutan in 
1883, but it has not been obtained certainly in Sikkim. 

875. Pieris Dubernardi . 

Piens Dubernardi, Ober., Et. Ent., ix., p. 18, t. i., 
fig. 6. 

This species is only known to me from some eight or 
nine specimens, which were brought by a native employed 
by the late Capt. Harman, B.E., in surveying the Tibetan 
frontier, and may not occur on this side of the passes. 
It agrees very well with Oberthur's figure and descrip¬ 
tion, taken from two specimens obtained at Tsekou, in 
Eastern Tibet, which, like my own, were all males. 

876. Pieris canidia,, 

Pieris canidia, Sparnn., Amaen. Acad., vii., p, 504, 
note (1768). 

P. gliciria, Gram., Pap. Ex., ii., 1.171, e, e (1779). 

Common in Sikkim at 4 to 12,000 ft. during the rainy 
season, and found, according to Moller, as low as 

r 2 p 
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5000 ft. from March to December. The form found, in 
Sikkim is variable in size, the smallest I have being 
taken at Mongpo, 4000 ft., in June, and the largest in 
December, but none of them are so heavily marked on 
the hind wings as those I have from the Khasias and 
Nilgiri hills, and none of them are so small and lightly 
marked as the spring brood found in the North-west 
Himalaya, some of which come very close to the var. 
palcearctica, Stgr., from Namagan, in Turkestan. I have 
a single, very heavily-marked female from Ladak, with 
an additional spot below the cell on the hind wing, and 
no yellow at the base of the hind wing beneath, which ! 
considered as a variety of canidia , but I now think it is 
more probably the undescribed female of P. deota, 
de Nic6ville, as canidia has not to my knowledge been 
taken in the dry climate of Ladak. 

877. Pieria brassica. 

Pieria bra&sica, Linn., Syst. Nat., x., 467. 

P. brassicce var. nipalensis , Doubl., Lep. B. M., ii., 
p. 82; Gray, Lep. Nepal, p. 9, t. vi., figs. 1, 8. 

P. nepalensis, Moore, P. Z. 8., 1866, p. 49. 

I cannot separate this from braatica, as I have before 
remarked. It is commoner in the interior than at 
Darjeeling, but occurs there from March to December, 
and as low as 8000 ft. 

878. Pieria melete , 

Pierk melete , Men., Cat. Mus. Petr., i., p. 118, t. x., 
1, 2 (1856). 

P. q jaka, Moore, P. Z. S., 1866, p. 490, t. xxxi., 
fig. 16; Elwes, P. Z. S., 1882, p. 401. 

I have had considerable doubt as to the name to be 
given to the form of this insect found in Sikkim. It is 
certainly not distinguishable as a species from melete, of 
which I have numerous specimens from Amurland, 
Japan, and Corea, but is a rather dark mountain variety 
of that species analogous to the variety bryonia , which 
represents P. napi in the high Alps of Europe and in 
Lapland. Melete has, in Amurland and Japan, a 
summer and a spring brood, the latter of which is 
not at all unhke some of the smaller specimens of melete 
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found in the North-west Himalaya, but I have never 
seen any so large, so dark beneath, or so heavily 
marked with black on the veins as the form which is 
found in the interior of Sikkim. Ajaha of Moore is a 
form from the North-west, the figure of which does 
not agree exactly with anything I have seen, and 
though I have little doubt it is a similar insect to the 
Sikkim one, I cannot believe that it is distinct from 
melete . There appears to be no biood in India like the 
one found in Amurland and Japan in summer and 
autumn, and though I found melete in the Khasias in 
September not uncommonly, differing only from the 
Sikkim one in being less yellow on the under side, 
I never took this insect in the outer hills of Sikkim, 
where it seems to be unknown ; but it is common in the 
interior towards Bhotan and the Ckumbi valley. 

379. Pieris mesentina. 

Pieris mesentina , Cram., Pap. Ex., f. 270, a, b (1782). 

Not common in the inner hills of Sikkim, but I have 
taken it in tea-gardens at about 8000 ft. in July, and it 
occurs from April to October. 

380. Pieris phryne. 

Papilio phryne , Fab., Syst. Ent, p. 473 (1775). 

P. evagete , Cram., Pap. Ex., iii., t. ccxxi., figs, p, a. 

A common species up to 5000 ft. throughout the season. 
The Sikkim form is larger and darker than those from 
any other locality which I have seen. 

? 381. Pi&is nerissa. 

Papilio nerissa , Fab., Ent. Syst., iii., 1, p. 192 (1775). 

P. amasene , Cram., Pap. Ex., t. xliv., fig. a, $ (1776). 

Recorded by de Niceville from Sikkim, but I have 
never seen a specimen. 

382. Pieris nama . 

Pieiis nama , Doubl., Lep. B. M., pt. i., p. 28 (1844). 

P. nama, Moore, P. Z. S., 1857, p. 102, t. 44, 1, 2, 

* P. nadina , Lucas, Bev. et Mag. Zool., 1852, p. 335. 
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Common up to 8 or 4000 ft. nearly all the year round. 
The specimens found in the cold weather from December 
till March have the under side of a pale greyish brown, 
with hardly any green tint, and the markings almost 
obsolete. 


383. Tachyris paulina, 

Papilio paulina , Cram., Pap. Ex., ii., t. cx., f. e, f 
(1779). 

Kecorded by Moore from Darjeeling, but I have seen 
no recent specimens of this species. Moller notes it as 
rare in April and May at the lowest elevations, but it is 
an insect of the plains rather than the hills. 


384. Tachyris hippoides. 

Appias hippoides , Moore, Trans. Ent. Soc. Lond., 

1881, p. 812. 

This species, which is separated fiom the Sumatran 
and Javan T . hippo by Moore on account of the narrower 
dark band of the hind wing below, is very common at 
low elevations, 2—5000 ft., in Sikkim from March to 
November. My specimens agree with those from Nepal, 
the Khasias, and Tenasserim. The females are usually 
smaller than the males. 

A species described as Appias vacans by Butler is 
recorded by him from Sikkim, and figured in ‘ Lep. 
Exotica,’ t. 84, figs. 5, 6, This is said to be a femalo, 
and its supposed male is figured by Moore in ‘Lep. 
Ceylon,’ t. 52. I do not see any difference between this 
latter figure and Appias hippoides, and, if Butler’s figure 
is really that of a female, can only suppose it to be an 
aberration of the ordinary form. I have seen nothing 
like it in Sikkim. 


885. Tachyris nero. 

Papilio nero , Fab., Ent. Syst., iii., 1, p. 158. 

Of very rare occurrence in Sikkim, where I have never 
seen a specimen; but Moller has one or two from the 
low outer hills. 
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886. Tachyris lalage. 

Piem lalage, Doubl., Gen. Di. Lep., t. vi., fig. 5 
(1847). 

P. durvasa , Moore, P. Z. S., 1857, p. 108, t. 44, 
fig. 6, 9 . 

Common at low elevations from April to October. The 
females, which are rarer than the males in their proper 
habitat, have the habit of flying up to great heights on 
the mountains. I took females of this species on Tonglo 
at 8500 ft., on the Bishilah in Bhutan at 10,400 ft., 
and in the Khasia hills at the highest peak on the 
Shillong plateau, 6400 ft.; but saw no males in any of 
these places. Why this very curious habit should be so 
marked in some species of purely tropical butterflies in 
Sikkim, I cannot say. It would seem to be a sort of 
instinct tending to decrease rather than increase the 
number of individuals of these species, as it is im¬ 
probable that these females could regain their natural 
breeding-places. I shall be curious to learn whether 
the same habit has been noticed in other mountainous 
parts of India. 

387. Tachyris indra . 

Pieris indra , Moore, P. Z.S., 1857, p. 103, t 44, 
fig. 5, ? . 

Tachyris indra, Wallace, Trans. Bnt Soc. Lond., 1867, 

p. 881, 9. 

The male is not uncommon at low elevations from 
April to October, but the female seems much rarer, and 
I have not seen more than two or three specimens in 
Holler’s collection. 

388. Eronia avatar . 

Eronia avatar , Moore, Cat. E.I.C., p. 61, t. 11 a, 
f. 1, 9 (1857). 

Common up to about 5000 ft. from April to November. 

889. Eronia Jiippia . 

Papilio hippia , Fab., Ent. Syst., iii., 1, p. 59 (1787). 

Eronia gaa, Feld., Voy. Nov., i., p. 190 (1865). 

This species occurs in the Terai, and has been taken 
in the Tista valley in May, but is hardly to be called a 
hill insect. 
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890. Hchomona glivucippe. 

Papilio glaucippc, Linn,, S. N., ii., p. 762. 

Common up to 4 ox 6000 ft. from March to November. 

391. Ixias pyrene, 

Papilio pyrene } Linn., Mus. Ulr., p. 241 (1764). 

Papilio cenippe, Cram., Pap. Ex., t. cv.c, d (1779). 

Papilio evippe , Don, Ill. Ex. Ent., i., t. v., fig. 2 (1773). 

Papilio rhexict, Fabr., Syst. Ent., p. 176 (1775). 

Thcstias cenippe , Lang in P. Z. S-, 1865, p. 491. 

Thestias pyrenassa , Wall., Trans. Ent. Soc., 1867, 
p. 396, t. ix., fig. 4, c? . 

This insect is very common up to about 5000 ft. from 
March to December. The first brood is small, and the 
males vary considerably in the amount of black on the 
hind wings; in some cases there is absolutely none; in 
others it extends in the form of a macular band to the 
anal angle. The females of this early brood are so 
different from those of the later one that they could 
not be supposed to belong to the same species by anyone 
who was not acquainted with the fact that they are only 
found in the early spring. The broods, which come 
out in June, and continue flying till December, vary 
little in either sex. Some very interesting remarks to 
the same effect by Capt. Lang are referred to above; 
but he seems to have found the varieties to the North¬ 
west Himalaya to be rather local than seasonal, and finds 
great differences between those taken in the plains and 
the hills. 

The form described as jW^nassa, var. a, by Wallace, 
from Darjeeling and Sikkit, is not exactly matched by 
any in my collection, but the characters by which the 
species is defined are very inconstant. 

Wallace says that some specimens of pyrene from tho 
plains of the Punjab are hardly distinguishable from 
some of pyrenasm . “ The two may in fact well be con¬ 
sidered as one abundant and variable species which has 
become segregated into several forms, and which may be 
divided into two pretty well-marked groups.” I venture 
to think that if Mr. Wallace had had before him the 
numerous so-called species which have been recently 
described, he would have said that it was not possible to 
define them. 
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PAPILIONINjE, 

892. Teinopalpus imperialis. 

Tdnopalpm imperialist Hope, Trans. Linn. Soc., 1848, 
p. 181, t. ii., figs. 1, 2; Westw., Arc. Ent., ii., 
t. 59 (1848). 

This splendid insect is peculiar to Sikkim ,+ and is 
found only in the forest region from about 6000 to 
10,000 ft. elevation. Unless its habits are known, it is 
most difficult to capture, on account of its remarkably 
strong, rapid, and darting flight, and its habit of resting 
on high trees, from which it flies only during a few 
hours of the morning, during the rare intervals of 
sunshine which prevail in these cloudy, damp, and 
rainy forests. The female, which seldom or never flieB 
in the same places as the male, is so extremely rare that, 
though for many years high rewards have been offered 
for it to the natives who make a business of catching 
insects, only six or seven in all are known to have been 
taken, and these mostly by chance in places outside the 
forest. 

In order to take the male, one must go early in the 
morning in the months of June, July, or August, to one 
of the lew spots in the neighbourhood of Darjeeling, 
where a little cleared space is found on the summit of a 
mountain-top. Birch Hill, Smchul, and Tonglo are all 
suitable places; but the top of Smchul, called Tiger 
Hill, which is over 8000 ft. elevation, is the best, as it is 
surrounded by a large tract of virgin forest. If the 
morning is bright and sunny, about 8 o’clock one may 
expect to see Teinopalpus flying round the tops of the 
trees, and occasionally settling, but usually out of reach. 
The natives lay baits of some evil-smelling nature to 
attract the insect, as is done in Europe to attract Apatuva 
Iris, and with patience and the skilfuluse of a long-handled 
net sometimes succeed in taking two or three in a 
morning in this manner. The insects are so strong and 
active in the net, however, that they are difficult to get 
in a perfect state, and always command a high price, 
even at Daijeeling. The flight is usually over hy 11 a.m., 
even if the morning continues fine, which is very larely 


+1 have just seen a specimen of T. impcnalti from Iohang, an 
Contral China, received by Mr. Leech. 



422 


Mr. H. J. Elwes’ catalogue of the 

the case during the rainy season. I have soen and taken 
Teinopalpm as high as 10,500 ft. on the top of Tonglo, 
and also at Tendong and Rikisum, and I believe it 
occurs as far eastward as Buxa. The pupa has been 
found by Mr. Knyvett attached to the leaves of Daphne 
nipalensis, a plant which is used for making a fine, 
strong paper in Nepal, and a female has been bred by 
him from one of these pupae. This plant is probably the 
food-plant of the larva, and grows at 7—9000 ft. in the 
virgin forests where the insect occurs. 

898. Ornithoptera rhadamanthus. 

OrnithoptcYu rhadamanthii8 f Boise!., Sp. Gen., i., p. 180 
(1886). 

Common in the hot valleys at 2—8000 ft., where it 
flies with a slow sailing flight about the flowering trees, 
which it frequents from May to October. 

894. Ornithoptera pompeus . 

Ornithoptera pompeus , Cram., Pap. Ex. i., t. 25 a 
(1775). 

Not so common as the last, but has a wider range of 
elevation, and occurs during a longer period of the year. 

895. Papilio A st or ion. 

Papilio Astorion , Westw., Ann. Nat. Hist., ix., p. 87 
(1842); Arc. Ent., ii., t. 66, fig. 1 (1844). 

5 Papilio chara ) Westw., Z. c., p. 87, Z. c fig. 2. 

? Papilio vanina, White, Entom., L, p. 280 (1842). 

This species is not uncommon in both sexes at low 
elevations in Sikkim, and found up to 7000 ft. It occurs 
from April till December. The question of priority of 
nomenclature is doubtful, but, bearing in mind that the 
female of the Malayan form or species described by 
White differs from the Himalayan one, and has not 
been found at any intermediate point, I prefer to keep it 
under Westwood’s name, which was undoubtedly given 
to the Himalayan one. Seven females of the Malayan 
form varum in the British Museum all have a distinct 
and well-marked whitish patch on the hind margin of 
the fore wing, which I have never seen in Sikkim speci¬ 
mens. The male also seems to differ somewhat in the 
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fold of the hind wing in the male, but this cannot be 
examined unless it is completely expanded. 

896. Papilio aidoneus. 

Papilio aidoneus , Doubl., Ann. Nat. Hist., xvi., p. 178, 
(1845), f . 

Papilio etioleuca, Oberthiir, Et. Ent., iv, p. 33, t. iii., 
1879, 9 . 

$ Papilio erioleuca, de Niceville, J. A. S. B., 1883, ii., 
p. 98. 

This species is not uncommon in Sikkim at 2—8000 ft. 
from April to November, and the females, as pointed out 
by Mr, de Nic6ville, are easily distinguished from those 
of astorion by their larger size, different ground-colour, 
and colour and size of the abdomen. Col. Lang was 
right, I think, in attributing the species to aidoneus, as 
a specimen so named, which is probably the type of 
aidoneus , exists in the British Museum, and is identical 
with the Sikkim insect here spoken of. 

The males are easily distinguished from those of 
a&lorion by the very differently-shaped fold of the hind 
wing, and the longer and narrower shape of that wing, 
which has a ceil shorter in proportion than is the case 
in P . astorion . 

I have seen the type of erioleuca , Oberthur, and have 
no doubt whatever that it is simply the male of aidoneus 
with the anal fold of the hind wing opened out so as to 
show the curious pink-and-white patch of scales which 
are concealed beneath it. I can see no difference what¬ 
ever between this and several males of aidoneus in 
my collection. The length of the cell on the hind wing 
of this species, which is shorter than in astorion, and 
the narrower wings, enable one to distinguish the species 
even when the hind wings are folded. 

897. Papilio Havana . 

Papilio Havana, Moore, Cat. Lep. E, I, 0., i., p. 96 
(1857), no description. 

Papilio Philoxemts , var., Westw., Cat. Or. Ent., t. 40, 
fig. 4, 

Papilio PMloxems , var. u, Gray, Cat. Lep. B. M., 
pt. i., p. 9. 
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The evidence of the occurrence of this species in 
Sikkim is doubtful. I have two specimens from old 
collections marked Sikkim, and Moore's typeB^were 
supposed to be from there, but no recent specimens 
have been procured by Holier or myself. It seems rare 
also in the North-west, though Capt. Young finds it in 
Kulu. 

Note .—Since this was written, I have received, in 
January, 1887, but dated December, 1886, a copy of M. 
Oberthur’s ‘Etudes d’Entomologie,’ Liv. si., in which 
Papilio Chentsong , from Yerkalo, in South-east Tibet, is 
figured. Three months later I received Messrs. Wood- 
Mason's and de Niceville’s paper on butterflies of Cachar 
from the * Journal of the Asiatic Society of Bengal* for 
1886, pt. ii., No. 4. This is dated 1887 on the cover. 
In it is figured Pajnlio NeviUi, from Cachar, described by 
"Wood-Mason in the ‘Annals’ for 1882, p, 105. As far 
as I can judge from the plates, the two species are 
identical, though the different way in which the hind 
wings are expanded gives an apparent difference to the 
figures. Wood-Mason says that Nevilli is nearly allied 
to Parana . Oberthur says that Chentsong is a geo¬ 
graphical variety of the same. The principal, if not the 
only, difference between these forms and Parana lies in 
the tails, which are said to be longer and less spathulate, 
though in these particulars I find some variation in 
Parana, and in the absence of the pink spot on the end 
of the tail, which is sometimes present above and^always 
below in Parana . If the species is distinct, it must bo 
known under the name of P, Nevilli , Wood-Mason, 
which has priority. 

398. Papilio pliitonius. 

Papilio plutonius, Oberthur, Et. Ent. ii., p. 16, t. iii., 
fig. 2. 

Of this species I have only two females in bad con¬ 
dition, brought by my native shikaris from the interior, 
perhaps from Bhotan, in 1884. They strongly resemble 
small dark females of the Japanese P, aldnons in all but 
their shorter spathulate tails, and are probably the 
females of a western form of this species; but, as Mr. 
Oberthur points out, are distinguished from the nearly- 
allied P. Lama , of which he figures the female, by their 
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brownish green colour, and from the same sex of 
Mencius > Feld., which is the Chinese form of alcinous, 
by the shortness and form of the tails. 

899. Papilio LatreilliL 

Papilio Latreillii , Don, Nat. Kep., iv., t.140 (1826). 

Papilio minereus, Gray, Zool. Misc., p. 82 (1881); 
Lep. Nepal, p. 5, t. i. (1846). 

A. not uncommon species at 7—9000 ft. in Sikkim, 
where I have several times seen and taken it on Jella- 
pahar, on Sinchul, and the Goompahar ridge. It fre¬ 
quents dense forest, where it flies high over the tops 
of the trees, from April or even sooner on into July and 
August, when most of the females are worn and much 
broken. It may best be taken, like most of the high¬ 
flying forest-insects, by waiting on a sunny day at an 
open space at the top of a hill, or when it occasionally 
comes down to settle on the path. 

I am not aware why Donovan’s name for this species, 
which has priority over Gray’s, has been generally 
ignored by recent writers, except Kirby. The plate, 
though not a good one, is, I think, quite unmistakeable. 

400. Papilio dasarada . 

Papilio dasarada , Moore, Cat. Lep. E. I. C., p. 96 
(1857), no description. 

Papilio Philoxenns, var., Westw., Cat. Or. Ent., t. 40, 
fig. 5. 

This form, which waa separated from Philoxenns by 
Moore, is a larger and probably distinct species, which 
occurs not uncommonly in Sikkim, Bhotan, and the 
Khasia hills. In Sikkim it seems rarer than Philoxenus, 
and is found from 1 up to 8000 ft., and from April till 
November. It may be distinguished almost invariably 
by the single large white spot between the second sub¬ 
costal and diseoidal nervules of the upper hind wing, 
which is not accompanied, aB in Philoxenns , by a smaller 
white spot below it; on the under hind wing there is an 
additional spot of variable size above the large one 
between the first and second subcostal nervules, which 
is present in one only out of fourteen specimens of 
Philoxenns . There are also marked differences between 
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the pink lnnules of the hind wing, and I think the 
abdominal fold is less developed in daearada . I have 
not observed in this species the nauseous odour which, 
according to Wood-Mason, is characteristic of Philoxenus , 
but Mr. de Niceville says it has the strongest smell of 
any butterfly he knows. The flight of this butterfly is 
much less swift than that of many PapilioB. It may 
be seen sailing with a very soft, graceful flight along 
the edge of the clearings and round the flowering trees 
in the open places. A species of Alhizzia is one of its 
favourite trees, but to get fresh specimens one must 
search for those which, having recently emerged from 
the pupa, may be found settled on the low herbage and 
flowers at the side of the forest-path. 

401. Papilio philoxenus. 

Papilio pldloxenus , Gray, Zool. Misc., p. 82 (1881); 
Lep. Nepal, p. 5, t. 2, ? (1846). 

Papilio polyeuctes , Doubl., Gray’s Zool. Misc., p. 74; 
Li. Lep., t. ii., fig. 8, J; Westw., Cat. Or. Ent., 
t. iv.u, fig. 8. 

This species seems to have a much wider range than 
the last, as I have specimens from Hazara, in the 
extreme N.W. Himalaya, to Mooleyit, in Tenasserim. 
It is common in Sikkim at the same elevations and in 
the same months as the last, but I am unable to say 
whether the species mix together. 

402. Papilio Janaka. 

Papilio Janaka t Moore, Cat. Lep. E. I. C., i., p. 97 
(1857); P. Z. S., 1857, p. 104, t. 45. 

? P. sikJcimensis , Wood-Mason, Ann. Nat. Hist., 1882, 

p. 108. 

A rather rare species in Sikk im , where it is found at 
8—5000 ft. in May and June. I am doubtful whether 
P. sikkimensis is really distinct or not. Mr. Wood- 
Mason describes it as having the fore wings and basal 
half of the hind wings of a greenish black, which is not 
the case in any specimens I have seen from Sikkim. He 
does not, however, give any comparison of it with Janakat 
and as only one species is known to us in Sikkim to 
which these two names can be applied, I cannot help 
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thinking some change of colour may have taken place. 
The males vary considerably in the number and 
position of the white patches on the hind wing, which 
are normally three in number; but the outer one is 
sometimes wanting, and an additional one is sometimes 
found towards the abdominal angle. The female is 
unknown to me. 

403. Papilio aristolochice. 

Papilio aristolochia , Cram., Pap. Ex., ii., t. 128, a, b 
(1779). 

Common up to 2 or 3000 ft. from April to December. 

404. Papilio parts, 

Papilio pans , Linn., Mus. TJlr., p. 184 (1764). 

The commonest of the green Papilios in the low valleys, 
and taken up to 5000 ft. Settles on flower-heads, and 
the damp sand in river-beds, and flies rapidly up and 
down their banks. The female is very seldom taken, 
but does not differ from the male, except in its paler 
coloration. 

405. Papilio Krishna, 

Papilio krishna, Moore, Cat. Lep. E. I. C., p. 108, 
t. 2a (1857). 

A common species in some seasons at certain places, 
and found from 3 up to 8 or 9000 ft., but hard to catch 
in good condition. I have seen it most often on or about 
the bare tops of hills, like Sinchul, which are clothed 
with dense chestnut, oak, and magnolia forest, in which 
it probably lives and breeds, and comes out on sunny 
mornings into the openings, where alone it can be taken. 
The female is extremely rare, only one or two specimens 
being known to us. Its season is from May to August, 

406. Papilio arcturus, 

Papilio avetums, Westw., Ann. Nat. Hist., ix., p. 87 
(1842); Arc. Eni, i., t. xxvii. (1848). 

Pound in very similar places at the same time of year, 
and has very similar habits to the last, but less abundant 
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as a rule. I have sometimes seen it in the forest-paths, 
•where it occasionally settles. The female is also raro, 
hut does not differ from the male, except in being rather 
larger. 

407. Pap.Ho ganesa . 

Papilio ganesa , Doubl., Gray, Zool. Misc., p. 78 (1842 ); 

Gray, Cat. Lep. B. M., i., p. 16, t. iii. 

This is an inhabitant of the lower valleys, like P. pans, 
and occurs from April to December in successive broods, 
whilst arcturus and krishna are probably single-brooded. 

408. Papilio androgens . 

Papilio androgens, Cram., Pap, Ex., t. 91, f.a, 6 (1779). 

Common in the lower valleys, and found as high as 
4 or 5000 ft. from April until December. The common 
form of female in Sikkim is tailed, with a considerable 
amount of white in and beyond the cell of the hind wing; 
hut tailless females are also found without any white 
markings, and others with a broad white patch on the 
hinder margin of the fore wing. 

409. Papilio protenor. 

Papilio protenoi', Cram., Pap. Ex., i., t. 49 (1779), 

Moller records this species as occurring from 2 to 
8000 ft., and from April until October; but it occurs at 
much higher elevations in the N.W. Himalaya, and in 
Khasia I have seen it up to at least 6000 ft. It is not, 
however, so common in Sikkim as in some other parts 
of the Himalaya, and the female is decidedly rare. I 
have never taken it myself in Sikkim, 

410. Papilio Rhetenor . 

Papilio RhetenoVy 'Westw., Arc. Ent., i., t. xvi. (1842). 

$ Papilio IcariiiSy Westw., Cab. Or. Ent., t. 2 (1848). 

Pound not uncommonly in the lower valleys, and up 
to 6 or 6000 ft. from April to October. Two forms of 
the male exist, which I am not able to separate, except 
by the colour of the hind margin of the fore wing, which 
in one form is more or less overlaid with grey or white 
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scales close to the angle. There is also some variation 
in the white lunules which are present at the abdominal 
angle of the hind wing, and in some specimens show 
more or less on the upper surface. The female form 
described as Icarius is, without doubt, the female of this 
species. It is rare in Sikkim. 

411. Papilio helenus . 

Papilio helenus , Linn., Mus. Ulr., p. 185 (1764). 

One of the commonest species of Papilio at all eleva¬ 
tions up to 5 or 6000 ft., but most numerous in the low 
valleys from April till October. 

412. Papilio chaoji. 

Papilio chaon, Westw., Arc. Ent., ii., t. 72, fig. 1 
(1845). 

Not uncommon in the low valleys, and often seen 
flying up and down the course of the rivers, in company 
with helenus and many other species, from April on till 
October. 

418. Papilio polytcs. 

Papilio polytes, Linn., Mus. Ulr., p. 186 (1764). 

Papilio pamnion , Linn., L c., p. 189. 

Found in Sikkim at low elevations only, and not so 
common as in the plains, from March all through the 
year, 

414. Papilio erithonins . 

Papilio erithonins , Cram., Pap. Ex., iii., t. 282a, b 
(1782). 

Rather a species of the plains than the hills, and only 
found in the Terai and outer hills at low elevations. 

415. Papilio Slaten. 

Papilio Slateri , Hew., Ex. Butt., ii., Pap., t. 4(1859). 

This is a very rare species, which I have never seen in 
Sikkim. It seems only to occur in the outer hills at a 
very low elevation, and the few specimens Moller has 
procured were taken at Sivoke in May. Moller describes 
the female as having the wings conspicuously broader, 
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and the colour a shade paler than the male, but other¬ 
wise like it. 

416. Papilio polymnestor . 

Papilio polymnestor , Cram., Pap. Ex., i., t. 53a (1779). 

A single specimen only of this species was taken in 
1887 by Moller’s collectors, probably a straggler from the 
plains. 

417. Papilio clytia . 

Papilio Clytia , Linn., Mus. Ulv., p. 296 (1764). 

Papilio dissimilisy Linn., 1. c., p. 301. 

A common species from the plains up to 3000 ft., and 
occurs from March till November. I am assured by 
Mr. Aitken, of Bombay, who has bred this species, that 
clytia and panope are produced from similar larves found 
together, and are probably two forms of one species.* 

418. Papilio panope. 

Papilio panope , Linn., Syst. Nat., i., 2, p. 782 (1767). 

Common at the same elevation and same season as 
the last. 

?419. Papilio megarus . 

Papilio megarus , Westw., Arc. Ent., ii., t. 72 (1845). 

I have no direct evidence of the existence of this spe¬ 
cies in Bikkim, and though a single specimen of it in my 
old collection bears a Sikkim label, Moller has never 
obtained it there. 


420. Papilio xcnocles, 

Papilio xenocles , Doubl., Gray, Zool. Misc., p, 74 
(1842); Hew., Gen. D. L., t. i., fig. 2. 

A common species in the lower valleys up to 3000 ft., 


* In the * Journal 1 of the Bombay Natural History Society, No. 1, 
vol. ii., 1887, p. 87, the followingpassage occurs:—“Among the 
larvte of the last species (dissimilis) winch I reared was one not 
distinguishable from the rest, which to my astonishment turned 
into this panope), I am quite satisfied that the two are ono 
species. I have never rocognised another specimen of panope in 
this Presidency, but have little doubt that I have often let it pafls 
for E, cortt” (Aitken). 
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from April till November. Females are rare, and differ 
slightly. 

421. Papilio macareus . 

f Papilio macareus , Godt., Enc. Meth., ix,, p. 76 (1819). 

The form of P . macareus found in Sikkim is so different 
from the Bornean one, that I hardly like to retain the 
same name for it. It differs materially in the much 
greater breadth of the whitish bands on both surfaces of 
both wings, in the much more abundant hairy clothing 
of the abdominal margin, and in the smaller size; in all 
these respects agreeing better with Tenasserim and 
Burmese specimens, though some of these have the 
bands narrower than Sikkim specimens. It is not 
uncommon at low elevations during the months of May 
and June, but the females, as in the case of so many 
species of Papilio , are extremely rare. 


422, Papilio agestor . 

Papilio agestor , Gray, Zool. Mise., p. 82 (1881); Lep. 

Nepal, p. 6, t. 4 (1846). 

P. agestor , Westw., Arc. Ent., p. 59, t. 16, fig. 2. 

? Var. P. gorindra , Moore, P. Z. S., 1865. p. 486. 

$ , Cadugaides gopala, Moore, P. Z. S., 1882, p. 260. 

This is a rare species in Sikkim, which I have never 
seen myself, but Holler has taken it on Birch Hill at 
6—7000 ft. in May, and records it from a lower elevation 
in April as well. I can hardly tell whether the North¬ 
western form which Mr. Moore has separated as govindm 
is distinct or not, as, though four specimens from 
Landour are easily distinguished by their smaller size, 
different tint, and dark outer margins of the hind wings, 
yet the differences are just those which might he expected 
to be produced by a colder climate, or in an earlier 
brood, supposing there are two. P. agestor also oecurs 
in the North-west, and in the same localities as govindm, 
I have it from Xangra and Landour, hut I do not know 
whether it appears in the rains or dry weather. I have 
a female from Chumba in April, which agrees with Mr. 
Moore’s C. gopala , and which is clearly inseparable; 
but as it appears to combine the characters of both 
forma, I do not know to which to assign it, as I have no 

2g 2 
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females from Landour or Sikkim. I have, however, 
a female of agestor from Bhotan wnich resembles it in 
all but the dark maikings on the margin of the hind 
wings. M. de Niceville and Moller believe that, both 
at Simla and in Sikkim, P. govmclra and P. agestor are 
single-brooded, and occur in spring only, and I have 
seen no males like govindra from Sikkim.* 


428. Papilio epycides. 

Papilio epycides , Hew., Ex. Butt., ii., Pap ., t. 6 , fig. 16 
(1864. 

Occurs not uncommonly in some seasons at 2 to 8000 ft. 
in April and May. The female is unknown to me, but 
is described by Moller as like the male, but with broader 
wings, and all the white markings comparatively larger. 
This species seems to have been found nowheie but in 
Sikkim, and is said by Moller to frequent the sandy beds 
of streams, like other species of the genus, and to be 
single-brooded. 


424. Papilio Glycerion. 

Papilio Glycerion , Gray, Zool. Misc., p. 32 (1831 ); 

Lep. Nepal, p. 6, t. 3 (1846). 

This species is not very abundant in Sikkim, hut occurs 
at about 2—4000 ft. elevation in May and June. I saw 
it on sevoral occasions in the valleys below Mongpo in 
those months, but found it difficult to take, on account 
of its very quick flight. 


425. Papilio paphus. 

Papilio paphus , de Nice., J. A. S. B., 1886, pt. ii., 
p. 254, t. xi., fig. vi. 

This species has been in my collection as distinct from 
Glycerion for some years, but, excepting Dr. Staudinger, 
I do not know that anyone else bad distinguished it from 


* Mollei describes the female in Sikkim as like the male, but the 
wings conspicuously ampler (? broader), markings as in tlie male, 
except that the marginal row of spots on the foie wings and arrow- 
shaped maiks on the hind wing are larger and more prominent. 
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that species/ Whether it was more abundant in Sikkim 
in 1886 than formerly, or not, I cannot say, but at least 
a dozen male specimens were taken in May, June, and 
July, some of them near Mongpo and some on the top of 
Sinchul. Mr. Moller says its range is from 8 to 7000 ft., 
but, as far as I can judge, it is found at higher elevations 
than Glycerion , and is more of a temperate than a 
tropical species. 

None of the specimens I have seen show the slightest 
tendency to vary, and the pattern of the hind wing below, 
well-figured by Mr. de Niceville, distinguishes it with 
certainty from Glycerion . The females of both these 
species are unknown to me. 


426. Papilio agetes . 

Papilio agetes, Westw., Arc. Ent., ii., t. 55, fig. 3 (1848). 

A rare species, which I have never seen in life. Moller 
notes it as occurring at Sivoke, where the Teesta 
debouches into the plains, in April and May. 

427. Papilio antiphates . 

Papilio antiphates , Cram., Pap. Ex., i., t. 72 (1779). 

Papilio antiphates, var. pompilius, Fab., Diet., Rhop. 

Mai., p. 827, t. xxxi., fig. 5. 

Common in the lower valleys up to 8000 ft. from April 
till October. The characters by which Mr. Butler 
attempts to separate the forms of tills Bpecies, and 
quoted by Distant, seem, in my series of sixteen speci¬ 
mens,—two from Borneo, one from Canton, six from 
Sikkim, one from Cacliar, and six from Tenasserim and 
Tavoy,—too variable to be relied on. The Sikkim spe¬ 
cimens, however, have the fourth costal triangular band 
short, not reaching more than half across the cell. 


* I recognised in bis collection what I believe to be the same 
insect as paphus with the MBS. name of Glycerides, M. Obertbtlr 
has also described, in Et. Ent., Liv. iv., p, 115, an eastern form of 
Glycerion from Moupin, which he calls mandarinus , distinguished 
by the pattern of the under side being‘reproduced above; whilst 
in Glycerion it only shows through the transparence of the wmg. 
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428. Papilio aiiticrates . 

Papilio anticrates , Doubl., Ann. Nat. Hist., p. 871 
(1846); Gray, Cat. Lep. B. M., p. 29, t. 8 (1852). 

Eare in the lowest valleys of Sikkim, hut found in 
abundance by Moller’s collectors at Sivoke in May. The 
bands across the cell of hind wing in these specimens is 
almost obsolete, which distinguishes them readily from 
Tenasserim specimens, and the Assam form figured by 
Doubleday is also different in this respect. The second 
band on the fore wings is also shorter. I do not know 
how the form or species described as orestes , Fab., and 
which is quoted by Felder as occurring in Sikkim, differs, 
and whether Nomius , Esp., of which orestes has been 
considered a synonym, ever occurs in the Sikkim Terai 
or not.* 

429. Papilio cloanthus. 

Papilio cloanthus , Westw., Arc. Ent., i., t. ii. (1842); 
Kollar, Hugel’s Kask., i., p. 405, t. 2 (1848). 

Moller gives the habitat of this species as from 
2—4000 ft., and its occurrence as from April till October, 
but I should consider it as rather a temperate than a 
tropical butterfly, having only seen it at about 6000 ft. 
Capt. Lang says in the N.W. Himalaya it occurs from 
5 to 7000 ft., and Doherty found it in Kumaon from 
2 to 7000 ft. I saw it in Khasia at 6000 ft., flying on 
sunny days round the tops of trees with very rapid 
flight, and hard to catch. 

480. Papilio sarpedm, 

Papilio sarpcdon , Linn., Mus. Ulr., p. 196 (1764). 

Common in Sikkim at low elevations, and occurs up 
to 7000 ft. between April and October. A very strong 
flyer, and only caught when settled on wet places in 
the sun. 


* Tlie female, which was hitherto unknown, is thus described by 
Moller:—** Expanse, 8*06 in. Like the male, but with broader 
wings. The black band nest to the basal band on the fore wing, 
which in the male goes light across to the hind margin, stops short 
in the female at the submedian nervure. The nest hand aoross 
the discoidal cell reaches only to the median nervure, whilst in the 
male it goes a little beyond it.” 
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431. Papilio euiypilus* 

Papilio Eurypilvs , Lina., Syst. Nat., ed. x., p. 464 
(1758); Clerck’8 leones, ii., t. xxviii., fig. 2 (1764). 

jP. eunjpilus, Wood-Mason & de Nice., J. A. S. B., 1886, 
p. 375. 

P. teleplms, Feld., Reise Nov., i., p. 64 (1865); Dist., 
Shop. Mai., p. 861, fig. 109. 

P. mecisteus , Dist., Rhop. Mai., p. 861, fig. 108. 

f P. doson , Feld., Verh. Zool. Bot. Ges., xiv., p. 305 
(1864); Moore, Lep. Cey., p. 145, t. 61, 3. 

Common in the low valleys from April to October. In 
identifying the Sikkim form with P. Eurypilm of 
Linnsens I follow Messrs. Wood-Mason and de Niceville, 
who say that the one found in Cachar agree with Clerck’s 
figure of the type of this species, except in being a little 
larger, and have the discal macular band even wider. 
Distant says that the typical Eurypilm is found in the 
eastern islands of the Malay Archipelago, and, not 
satisfied with the numerous names which the older 
authors and Felder have already given it, adds another. 
My own series contains four specimens from Sikkim, three 
from Bhotan, one from Cachar, one from Calcutta, three 
from the Andaman Islands, three from the Nilghiri 
hills, four from Tenasserim, and four from the hills on 
the frontier of Siam and Burmah. Among these I find 
no constancy. The Himalayan, Cachar, and Andaman 
specimens are generally rather larger, and have broader 
bands than those from S. India, Tenasserim, and Siam, 
which have been distinguished as telephus and doson . 
The character by which mecisteus is distinguished, 
namely, the junction of the short red-spotted costal 
band of the hind wing below with the longitudinal band 
of the inner margin, is variable, especially in Sikkim 
specimens. Before the various names quoted above can 
be recognised by me as distinct species, it will be 
necessary for those who make no allowance for varia¬ 
tion to define the various forms, and show that they are 
confined to certain areas. 
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432. Papilio bathycles var. chiron. 

Papilio bathycles, Zincken-Sommer, Nova Acta Ac. 
Nat. Cur., xv., p. 157, t. 14, 6, 7 (1837); Wall., 
Trans. Linn. Soc., xxv., p. 66 (1865); List., 
Khop. MaL, p. 862, t. xxxii., 2. 

P . Bathycles , Guer., Belang. Yoy. Ind. Or. Ins., p. 505, 
t. v., figs. 1, la (1844). 

Var. ? chiron , Wall., Trans. Linn. Boo., xxv., p. 66 
(i865). 

Var. bathycloides , Horn*., Berl. Ent. Zeit., xxviii., 
p. 396, t. x., 3 (1884). 

Var. chironides , Honr., i.c., p. 397, t. x., 4. 

The form of bathycles , which occurs not uncommonly 
in Nepal, Sikkim, Bbotan, and the Kbasias, but which 
is not included in the list of Cachar butterflies by 
Messrs. Wood-Mason and de Nic6ville, or in that of 
Tenasserim butterflies by Moore, was separated by 
Wallace under the name of P. chiron , but though I 
have not been able to compare large series of the Hima¬ 
layan form with a corresponding number from the 
Malay peninsula and islands, I do not see that the points 
relied on by Wallace are of specific value. And though 
it might be possible to distinguish the typical specimens 
of chiron from typical specimens of bathycles with 
certainty, yet we have the same difficulty which occurs 
in so many wide-ranging species, of intermediate forms 
and varieties which combine more or less of the characters 
of both extremes. Distant’s figure of bathycles , when 
compared with my Bikkim specimens, is such an inter¬ 
mediate, and Honrath adds further to the strength of 
my argument by figuring what he calls var. bathycloides 
from Malacca and Borneo, which he separates from 
Bathycles of Java, as well as chironides , which he says 
occurs with chiron in Sikkim, If we begin to pick out 
of a large series specimens to match these figures in 
the way which Mr. Moore commonly does, we shall find 
ourselves left with a number which bolong strictly to 
none of them, and though chiron is not in Sikkim 
subject to much variation, yet I cannot see good grounds 
for separating it at present. The male is not uncommon 
at 2—8000 ft. from April to October, but I have never 
seen the female. 
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488. Popilio agamemnon. 

Papilio agamemnon , Linn., Mus. TJlr., p. 202 (1764). 

Common up to 8000 ft. from April till December. 

484. Papilio Gyas. 

Papilio Gyas , Westw., Arc. Ent., i., t. xi. (1841). 

This is a decidedly rare species in Sikkim. I have 
seen it once only flying round the top of a hill at 
6000 ft. at Eikisum in August. Holier has Been it on 
Birch hill at 7000 ft. in July, and Mr. Knyvett haB taken 
the very rare female on Sinchul in August. It seems 
therefore to be a single-brooded species, inhabiting the 
same zone of elevation as most of the peculiar Sikkim 
species do. The female, which has never been described, 
differs very markedly from the male in its pale whitish 
colour above. 

485. Papilio machaon . 

Papilio machaon , L., var. asiatica , Men., Cat. Mus. 
Petr., i., p. 70 (1855); Elwes, P.Z.S., 1882, 
p. 899, cf. Hagen, Papilio , ii., p. 151 (1882). 

P. Sikkimensis, Moore, J. A. S. B., 1884, p. 82. 

Neither Holier or myself have ever seen this species 
in British Sikkim, and I believe it only occurs in the 
higher, dryer hills of the interior, whence our native 
skikaris have brought very numerous specimens in July 
and August. 

The interesting papers on the varieties of this species 
by Prof. Hagen and Mr. W. H. Edwards in Papilio, 
3882 and 1883 show how hard it is to come to any just 
conclusion as to the variation of wide-ranging species like 
machaon ; but I see no reason to alter what I formerly 
said as to the Sikkim form, viz., that it is darker and 
more heavily marked than in Europe, smaller and more 
uniform in colour than in Japan. It must he remembered 
that only one brood is found, as far as we know, in the 
Eastern Himalaya, and that at a great elevation, pro¬ 
bably from 8 or 10 to 12,000 ft. and upwards. 

436. Papilio castor , 

Papilio castor , "Westw., Ann. Mag. Nat. Hist., ix., 
p. 37 (1842); Arc. Ent., ii., t. 80 (1848). 

? , IK pollnx , Westw., L c. 
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Not uncommon up to 2 or 8000 ft. from April till 
October, but the females are less often procured than 
the males. 

PAKNASSIINiE. 

487. Parna8siii8 HardioickeL 

Parnassius Hardwickei , Gray, Cat. Lep. B. M., p. 76, 
t. xii., figs. 8—11 (1862); Elwes, P. Z. S., 1886, 
p. 38. 

Not uncommon in the higher ranges of the interior, 
but not obtained in British Sikkim. 

488. Parnassius Jacqucmoniii . 

Parnassius Jacquemontii , Boisd., Sp. Gen., p. 400 
(1886), in part, ? . 

P. epaphus var, sikkimensis, Elwes, P. Z. S., 1882, 
p. 899, t. xxv., figs. 4—6. 

P. Jacquemontii, Elwes, P. Z. S., 1886, p. 86, t. ii., 

fig. i. 

Occurs at great elevations in the interior. I have 
taken it myself in September as high as 18,000 ft. near 
tbeDonkia pass. I do not now see anything to distinguish 
the Sikkim insect from that found in the North-west, 
excepting its smaller size. 

489. Parnassius acco. 

Pamassuis acco , Gray, Cat. Lep. B. M., i., p. 76, 
t. xii., figs. 5, 6 (1862). 

P. acco, Elwes, P. Z. S., 1882, p. 400; P. Z. S., 1886, 

p. 86. 

The single specimen, which I formerly mentioned as 
having been received with the last species from native 
collectors in the Chumbi valley, remains unique as 
regards this part of the Himalayas. 

HESPERIMJ. 

440. Badamia exclamationis . 

Pcvpilio Exclamationis, Fabr., Syst. Eni, p. 680 (1776). 

Common up to about 6000 ft. from April to October. 
Varies considerably in size and in tho number and Bizo 
of tho spots on the fore wing. 
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441. Choaspes BenjaminL 

Thymele Benjamini, Guer., Del. Souv. Ind., ii., p. 79, 
t. 22, fig. 2 (1843). 

Hesperia xanthopogon , Roll., Hiigel’s Kash., p. 453, 
t. xviii. (1844). 

Not a common species, but found up to 7000 ft. from 
April to October. I have only seen it in virgin forest at 
6000 ft., where, owing to its rapid flight, it is very hard 
to take. It is larger and brighter in Sikkim than in 
Japan, and is somewhat variable in colour, some speci¬ 
mens being of a much darker green than others, which 
show a bluish tinge. 

442. Choaspes gomata . 

Ismene gomata , Moore, P. Z. S., 1865, p. 783. 

Choaspes gomata , de Nic6., J. A. S. B., 1888, p. 88, 
t. x., fig. 7, $ . 

Not a common species, frequenting the valleys up to 
8000 ft. between May and October. The female is 
unknown to me, though described by de Niceville from 
the Wynaad. 

448. Choaspes harisa . 

Ismene harisa, Moore, P. Z. S., 1865, p. 782. 

Choaspes harisa , de Nice., J. A. S. B., 1883, t. x., 
fig. 8, $. 

Found with the last; not common. Moore describes 
the female as dark purple-brown, the base of wings 
greyish, with steel-blue gloss; hut either his specimen 
was very worn, or he was describing another species. 
A single fresh and perfect female in my collection is 
blackish brown, brilliantly glossed over with steely 
green, which extends nearly to the border of the hind 
wing and over more than half of the fore wing. It has 
no costal streak like the male. 

444. Choaspes ? anadu 

Choaspes t anadi, de Nice., J. A. S. B., 1888, p. 88, 
t. x., fig. 6, . 

A rare species found by Moiler’s collectors, which 
seems most nearly allied to (7. harisa, but differs in the 
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fore wing being much narrower, and the pale costal 
patch on the hind wing much more restricted. Tlio 
female, however, is much more like the male than in 
the case of hama. 

445. Choaspcs vamtana . 

Isme?ie vasatana , Moore, P. Z. S., 1865, p. 782. 

Eare at the same elevations and seasons as the last 
two. The male in three cases out of five has on the upper 
side indications of the two glossy spots on the fore wing 
which are usually seen in the female, though some have 
only one, and all of my specimens show them on the under 
side. My only female specimen Las the inner half of the 
wings glossed with bright, steely, greyish blue-green, as 
in harisa. The thorax is covered with hairs of the same 
colour, but de Nic6ville says that in his specimens the 
upper side of both wings is clothed with rich orange 
set®, without any trace of bluish green. If he has 
correctly identified his specimens the female must there¬ 
fore be dimorphic. 

446. Choaspes amara . 

Ismcne amara , Moore, P. Z. S., 1865, p. 786. 

Found up to 3000 ft. during the summer months. I 
have not seen the female, which is described by Moore 
as like the male. 


447. Ismene adipodea. 

Ismene cedipodea, Swains., Zool. El., i,,t. 16,1820—1. 

Eare in Sikkim, where it occurs with the previous 
species at low elevations. I have two pairs of this 
species from Hooking’s Kangra collection. The male 
from Sikkim differs from these in having the costal 
margin of the hind wing above distinctly white. The 
black velvety sexual patch is very distinct, whereas in 
the next species it is faint. This species was described 
from Sumatra, but I have not been able to compare it 
with specimens from that country. 

448. Ismene jaina. 

Ismene jaina, Moore, P. Z. S., 1865, p. 782. 

A larger insect than the last, and, like it, rare in the 
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hot valleys. I have only males, but the female is said 
by Moore to be without the red costal streak, which in 
the female of adipodea is present, 

449. Pirdana Rudolpheu 

Pirdana Rudolphei , de NicA, J. A, S.B., 1887, p. 438, 
t. xx., fig. 6, £. 

Described from a single female in Col. Lang’s collection, 
taken in Sikkim by the late Dr. Jerdon. A male also 
from Tavoy. 

450. Hasora badra. 

Gonihba badra , Moore, P. Z. S. r 1865, p. 778. 

Hasora badra, Dist., Rhop. Mai., p. 874, t. xxxv., 
fig- 3, S. 

Common up to 4000 ft. from April to November. 

451. Hasora alexis. 

1 Papillo alexis , Fabr., Syst. Ent. p. 538 (1775). 

Parata alexis, Moore,Lep. Ceyl., p. 161,t. 65, fig. 2,a, b. 

Papilio chromus, Cram., Pap. Ex., iii., t. 284, e (1782?). 

Not uncommon in the low valleys and up to 5000 ft. 
during the rains. I cannot distinguish between what 
Moore figures as alexis and chromus . He says of the 
Ceylon alexis, “ Smaller than chromus , with broader and 
more prominently marked hand on the under side of the 
hind wing.” 1 have a large series of specimens, 
including two males and a female from Ceylon, one pair 
from Bangalore, four pairs from Sikkim, one male and 
two females horn Andaman Islands, one pair from 
Shillong, one male from Barrackpur, and two males 
from Burmah; but I find too much variation in the size 
and in the band of the under side to allow me to separate 
two forms. De Nic6ville considers them distinct, and 
says that alexis occurs only in South India and Ceylon. 
If, however, they are identical, alexis, being the older 
name, should be used ; and, if they are distinct, the 
Sikkim form will bear the name of chromus . 

452. Bibasis scna. 

Goniloba sena , Moore, Cat. E. I. C., p. 245 (1857). 

Bibasis sena, Moore, Lep. Ceyl., p. 160, t, 65, figs. 3,8u. 

A rare species in Sikkim, but seems commoner in 
Assam. 
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453. Matapa aria . 

Ismene aria } Moore, P. Z. S., 1865, p. 784. ^ 

Hesperia aiia , Hew., Ex. Butt., iv., Hesp., iii., figs. 22, 
25 ? (1868). 

Holler lias found this species only in the Terai. It is 
a much smaller insect than shalgrama t which occurs in 
the lower hills, as well as the Terai. 

454. Matapa skalgrama. 

Matapa shalgrama , de Nice., J. A. S. B., 1883, p. 85. 

Not uncommon up to 3 or 4000 ft. from April to 
October. 

455. Matapa sasivarna. 

Isviene ? sasivarna , Moore, P. Z. S., 1865, p. 784, 

Rarer than the last, in similar localities and seasons. 
The female differs in having somewhat longer wings and 
no sexual streak. 

456. Matapa dmna . 

Ismene dmna , Moore, P. Z. 8., 1865, p. 784. 

Noted by Holler as occurring up to 3000 ft. from April 
to October, but not at all common. 

457. Capita jayadeva. 

Capita jayadeva, Moore, P. Z. S., 1865, p. 785, t. xlii., 
fig. 3. 

A rare species at low elevations, taken botween April 
and October. The female is without the orange on tho 
thorax and base of wings, and has much broader, rounder 
wings than the male. 

458. Pizzola zennara . 

Pizzola zenrma, Moore, P. Z. S., 1865, p, 786, t. xlii., 
fig* 4, 

Still rarer than the last, and found between April and 
August in the low valleys. The antennsB of the female 
are much less hooked at the tip than those of the male, 
a character also found in C. jayadeva. 
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459. Pithauria murdava . 

Hesperia murdava f Moore, P. Z. S., 1865, p. 784; l. c., 
1878, p. 689, t. xlv., fig. 18. 

Not uncommon up to 3000 ft. from May to October. 

460. Pithauria stramineipennis . 

Pithauria stramineijiennis , Wood-Mason & de Nice., 
J. A S. B., 1886, p. 388, t. xv, 5, . 

P. murdava , Dist., Bhop. Mai., p. 378, t. xxxv., 9, . 

Differs from murdava in the lighter straw-colour, not 
yellowish olivaceous, as in murdava. It has been treated 
by Moore as the female of murdava , but the females of 
both species are known to de Niceville, and are in my 
collection. That of murdava differs in having the darker 
wings richly purple-glossed, and in the very scanty 
setulose clothing at the base, conforming in colour to 
the male. It is also not uncommon at low elevations. 

461. Baoris oceia. 

Pampliila oceia , Hew., Deso. Hasp., p. 81, No. 22 
(1868). 

Hesperia oceia , Wood-Mason & de NicA, J. A. S. B., 

1881, p. 258 

Baoris unicolor , Moore, P. Z S., 1883, p. 588; deNice., 
J.A.S.B., 1888, t. x., fig. 11, ?. 

B. 8Copulifera s Moore, J. c,, p. 832. 

This species is the type of a genus in which the male 
has a conspicuous patch of velvety hairs on the centre 
of the hind wing. Both sexes vary very much in 
Sikkim, as in the Andamans. Of seven males in my 
collection, no two specimens agree in the number of 
spots. Of six females, three are spotless, as in micolor i 
Moore; the other three have from five to eight spots 
on the fore wing. It seems incredible that Moore 
should have given two new names to this species without 
the slightest reference to the minute description of 
these variations given by Wood-Mason and de Niceville. 
It is common up to 4 or 5000 ft. during the greater part 
of the season. 
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4C2. Chttpra mathias . 

Hesperia mathias, Fabr., Eni. Syst., Suppl, p. 488 
(1798); Butl., Cat. Fabr. Lep. B. M., p. 275, t. 8, 
fig- 8, f . 

IL agna, Moore, P. Z. S M 1805, p. 791. 

? Pamphilti subochracea, Moore, P. Z. S., 1878, p. 091; 
Wood-Mason and de Nice., J. A. S. B., 1887, 
p. 884. 

This species, which occurs up* to 7 or 8000 ft. from 
April to December in Sikkim, is distinguished in tlio 
male sex by a brand on tlio fore wing characteristic of 
the genus, and in both sexes by a spot on the middle of 
the under side of the hind wing near the base. In 
some examples a spot or more shows on the upper sido 
of the hind wing. I have it from China, Japan, and 
almost all parts of India. If. agna, of which 1 liavo 
numerous specimens from the Bombay Prosidency, 
seems identical, and though some supposed differences 
are pointed out in the ‘ Lepidoptera of Ceylon,’ I think 
it impossible to recognise them as distinct. 

4G8. Chapra prominent, 

Chapra promine ns, Moore, P. Z. 8., 1882, p. 201. 

? Qegcnes sinensis , Mab., Bull. Soc. Zool. Franco, 
1877, p. 232. 

A common species in Sikkim up to about 5000 ft. 
from April to October. I havo taken it in virgin forest 
at 7000 ft., as well as at low olovations in sunny places. 
The sexual brand is conspicuous in the male. Jn the 
fomalo there are two additional spots near the hind 
margin of the fore wing. 


Pabnaea, Moore , Lep. Ceylon, i., p. 160. 

The numerous species of Parnara which occur in 
Sikkim and elsowhere are very difficult to distinguish, 
unless a numerous series of both sexes, in good condition 
and well-set, are examined in a good light; and, as 1 
have been able to do this, mainly owing to the Sikkim 
specimens collected by Holler, I shall now endeavour to 
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make it possible for others to know the species when 
they got them. 

Though au anatomical examination may possibly 
change this arrangement, I think it will be found 
accurato as far as it goes, and probably other insects,,' 
not now included in the genus, may be found to belong" 
to it. 

Tho type of the genus is Eudamus guttatus , Brem., a 
species which, though occurring in Japan and North 
China, has not been included in the excellent monograph 
of tho Genera of Palsoarctic llesperida, by Dr. Speyer, 
Stett. Ent. Zcit., 1878, p. 167; and 1879, p. 477. 


464. Parnara guttatus. 

Eudamus qnttalus, Brem., Groy. Schmett. N. China, 
p. 10\l853), 

Qoniloba guttatus, Mon., Cat, Mus. Petr, i., t. v., kg. 4 
(1855). 

Pamphila mangala, Moore, P, Z. S., 1865, p. 792. 

? Hesperia bada, Moore, P. Z. S., 1878, p. 688. 

t Pamphila fortmei, Feld., Yerh. z B. Ges.,xii., p.489 
(1862); Boise Nov., t. 72, hg. 11. 

I have specimens from Shanghai {Pryor), Japan 
{Leech), Kashmir (Stoliczka), named mmgala by Moore, 
from Mandi {Young), Sikkim {Ehoes <& Holler), which 
all agree very well. Thoy may be known by the nearly 
straight line of four transparent spots on the hind wing, 
and tho curved discal sorios of six or sometimes only 
live spots on tho fore wing, as woll as two, one or both 
of which arc sometimes wanting, in the cell. ^ 

Parnara bada, Moore, of which 1 have specimens from 
Cachar, Bombay, Poona, Sikkim, and Ceylon, and 
which also occurs in Malacca, is distinguished by the 
less conspicuous markings on tho hind wing, usually 
smaller size, and absence of the two spots in the cell; 
but I am not sure that these characters are constant. 
P. guttatus occurs in Sikkim up to about 7000 ft. during 
the wholo season, and at Mandi up to 6000 ft. from 
April to October. It seems,, however, to bo commonest 
at low elevations. The female hardly differs. 


THA-NS. BHT. BOO , IiOND. 1888. pabt m. (oot.) 2 H 
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465. Pamara colaca. 

Parnara colaca , Moore, P. Z. S., 1877, p. 694, t, lviii., 
fig- 7. 

This species is so near P. beavmi , Moore, that I 
hardly know whether it will prove distinct, but both 
Holler and myself think we can recognise two forms in 
Sikkim, and though the figure of colaca is bad, and the 
description of little help, yet I have specimens from the 
Andamans, from whence colaca was deBcribod, which 
agree with the Sikkim insect. It may be known from 
beavani by its longer fore wings and differently shaped 
hind wings, and by the spots on the upper sido of foro 
wing and under side of hind wing being different in 
number and position, though in noither form is this 
character constant. These differences are shown in the 



Fig. 1.— Pa/nrna colaca. 

woodcut (fig. 1). This fom is found at low elevations in 
Sikkim, but seems less common than the noxt. In 
Cachar it is common, according to de Nicovillo. 


466. Parnara beavani. 

Hesperia beavani, Moore, P. Z. S., 1878, p. 688. 

The description of this species is not of muoh uso, 
and there is no figuro ; but I havo a speoimon from 
Sikkim named by Moore, and numerous othors of both 
sexes from Mandi, N.W. Himalayas (Young), Khasias 
(Elwes), and Sikkim ( Elwes <6 Matter). The woodcut 
(fig. 2) shows the upper and under sides of a typical 
Sikkim male, but there are frequently two or throe of 
the spots absent on the fore wing. It is quite common in 
Sikkim, in the low Talleys during the rains. Tho female 
is a little larger, but hardly differs. 
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Next to those three small species we have a set of 
larger ones, which run very close together, but seem to 
be constant, and not variable in Sikkim. Of these the 

w 

Fig. 2 .—Pamara beavam. 


first is easily recognisod by its large size, and the good 
description and figuro of both sexes. 


467. Parmra ammomis. 

Pamara assamamB, Wood-Mason & de Nic6., J. A. S. B., 
1886, p. 882, t. xviii., 5, 5 a, $ , xvii., 7, 7 a, ? . 

Not uncommon at 2—4000 ft., whore I have found it 
in virgin forest, as well as in open places. It occurs in 
Oaohar and the Khasia hills. 

468. Pamara pagana. 

Parmrapagana, de Nice., P.Z.S., 1887, p. 465, t. xh, 
fig. 7, tf. 

A common species at low elevations during most of 
tho year. Smaller than assamensis, and differing from 
that and IK mrooa in the undor side being unspotted. 
Tho female is largo and more tinted with greenish 
fulvous above than tho male. 1 havo not soon IK mrooa 
from Bikkim, but it occurs in tho district of Bakargary 
in Bongal, and in Bombay, Ceylon, and Gaehar; so it 
may probably turn up in Sikkim. A jansoni from 
Japan is vory closo to iumoa f but the hind wing seems 
to bo broador and tho spots of hind wing bolow larger. 


469. Pamara phbm, 

Parmra plebtia, de Nice., P. Z. S., 1887, p* 466, t. xl., 

fig. a, . • 

This spocies is very close to, if not identical with, 
A kmiwra, Moore, P. Z, S.» 1878, p. 687, which occurs 

2 n a 
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in Oanara and Ceylon. I havo a female from Coonoor, 
in the Nilghiri hills, named by Moore, which agrees 
with one of my seven femalos of plcbna from Sikkim 
almost exactly, but differs from the other six in having 
a spot on the under sido of the hind wing botwoon the two 
lower median branches. The male as described agrees 
with plebeia , except in having this spot, which I do not 
find in any of my five Sikkim males. De Nicovillo doos 
not allude to this species in his description of plebeia, 
though he rightly says that it iB distinct from IK auutcui, 
cahira , and farri. 


470. Parmra au&teni. 

Baoris austenij Moore, P. Z. S., 1888, p. 588. 

I have five males from Sikkim which agree with 
Moore’s description, though in three of them only ono 
instead of two discal spots appear. I givo a woodcut 
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(fig. 8) showing the typical insect, as no figure is pub¬ 
lished. It seems not uncommon in Sikkim, and is also 
found in Gachar and the Khasias. 

In this group there aro also described Hesperia farri, 
Moore, P. Z. S’., 1878, p. 688, from Calcutta and the 
Khasias; and H, cahira, Moore, P. Z. 8., 1877, p. 598, 
Iviii., fig. 8, from the Andamans. The latter, which is 
not constant in the numbor of spots on the foro wing, is 
hardly, if at all distinct, from austeni . 1 havo two males 
and two females from the Andamans, a female from 
Moulmein, and a pair from Tenasserim and Tavov. 
The latter was identified with P. moolaU, Mooro, P. Z, S., 
1878, p. 848, from Tenasserim, but as it is said by 
Moore to be allied to hmara and cahi/ra , whilst no 
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distinctive characters are given to soparate any of these 
forms, 1 am inclined to think that some of them will 
provo identical. 


471. Pan'im'a tuhi, 

Parnara tuUi , de NicA, J. A. S. B., 1888, p. 86, t. x., 

1 , <?. 

This species, which is rarer in Sikkim than either 
austeni , pagana y or plebeia , is vory like the latter species 
above, but easily distinguished by the dull purplish 
colouring of the hind wing below. 

Then wo have two nearly allied but quite distinct 
species, both of which range through Bholan to the 
Khasias on the east, viz ,:— 


472. Parnara toona. 

Ilesperia toona, Moore, P. Z. S., 1878, p. 689, $. 

Parnara toona , Wood-Mason & de Nice., J. A. S. B., 

1886, p. 888, ? . 

Not so common as in the Khasias, but found locally 
up to 7000 ft. from April to November. 

478. Panara eltola, 

Pamphila eltola , Hew., Ex, Butt., iv., Heap., t. iv., 
fig. 40 (I860). 

Parnara eltola , Wood-MaBon & do Nice., J.A. S. B., 
1886, p, 884, t. xviii., 6, 6«, 6 • 

Common about gardons at 5000 ft. in Sikkim, and 
also in the low valloys and up bo 7000 ft. during the 
wholo season. 

There are some other species referred to this genus by 
Mooro and do Nicf ville, which 1 do not know, viz . 

P, omata, Fold., W. M, & de NicA, J. A. S. B., 1886, 
t. xviii., 7, 7 a, from Cachar and Java, which seems 
nearest to assammsis, 

P , seriata , Moore, P. Z S., 1878, p. 688, from Ceylon, 
which probably is the same as kwnara ; and P, cinnara, 
Moore, from Formosa, which seems to liavo never been 
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fully described, and is porhaps identical with colaca or 
beavani. 

474. Suastus grmitts . 

Hesperia gremius, Fabr., Oat. Fabr. Lop. B. M., p. 271, 
t 8 7 ¥ 

H divodasay Moore, P. Z. S., 1865, p. 791. 

Bare in Sikkim. De Nic6ville has taken it in Octobor, 
and I have a specimen from Mollor. 

475. Suastus swerga . 

Hesperia swerga , de NicA, J. A. S.B., 1888, p. 89, t. x., 
fig. 12. . 

Suastus moUeriy Moore, J. A, 8. B., 1884, pi. 2, p. 84. 

Bare in the low valleys betweon Juno and Octobor. 
I cannot tell from the description what S. Mblleri is, as 
no comparison is given with any allied spocios; do 
Nic6ville, however, considers it identical with swerga. 

476. Suastus aditus. 

? Suastus aditusy Moore, J. A. S. B., 1884, lv., p. 49. 

This species was described from the Andamans, and 
has been identified by Mr. de Nicevillo. My two Sikkim 
specimens do not, however, agree with the description 
exactly. It has only been found by Moller’s collectors 
in the low valleys during the rainy season. 

477* Sarangesa dasahara . 

Nisoniades dasahara , Mooro, P. Z. 8., 1865, p. 787. 

Not uncommon up to 8000 ft. from April to December. 
It seems distinct from the S . pureiulra which is found in 
the North-west and Bombay. I havo both species from 
Mandi, in the outer hills of the North-west Hima¬ 
laya ; 8. dasahara also extends its range to Burmah and 
Tenasserim. 

478. Telicota bambusce. 

Pamphila bambusce , Moore, P. Z. S, 1878, p. 691, 
t. xlv., 11, $, 12, ? . 

Not common in Sikkim up to about 6000 ft. from 
April to December. 



Lepidoptera of Sikkim . 


451 


479. Telicota augias . 

Papilio augias, Linn., Syst. Nat., i, pt. 2, p. 794. 

Telicota augias , Wood-Mason & do Nice., J. A. S B., 
1886, p 384, t. xvii., 1, <?, 

Though I have no Javan specimens of this specios 
with which to compare mine from Sikkim, yet I have 
them from tho Andaman Islos, Burmah, Cochin, and 
Bombay; and I can only say that the differences noted 
in Moore’s description of bambusce seem to me insufficient, 
though the two species may be distinct. In de Nicfi- 
villo’s list of tho butterflies of Calcutta, from whence 
the type of bambusce camo, ho notes it as very common 
at all seasons, and includes augias as a rare species. 
Tho insect is not rare in Sikkim up to 6000 ft. from 
April to Dooembor. 

480. Telicota darn . 

Hesperia devra , Koll., Hugel’s Hash., p. 455 (1844). 

Pamphila mcesa, Moore, P. Z. S., 1865, p. 509, t. xxx., 
fig. 9. 

? P.fiwa, Murr., Ent. Mo. Mag, xii., p. 4 (1875). 

Padraona sp., Wood-Mason & do NicA, J. A. S. B., 
1886, p. 885. 

A common species up to 5000 ft. from April to 
December. After comparing a long series of this species, 
namely, twolvo from tho North-west Himalaya (mcesa, 
Moore); eight from Sikkim, one named mcesa by Mooro; 
four from Khasias taken by myself, three from Japan, 
and three from China, 1 believe they are all the same 

S ecies; and I soe that in Moore’s papor on Hooking's 
mgra collection ho has identified mcesa with data. 

481. Telicota masoidcs* 

PmnphUa mecsoides, Bull., Trans. Linn. Soc., 1877, 
Zool., i., p. 654. 

This wide-ranging species, though very near tho last, 
seoms constantly smaller in all localities. I have it 
from Sikkim, Bliotan, Khasia, Burmah, the Andamans, 
and Philippine Isles, Java, and Ceylon. 
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Tdicota (join, 

Tdicota (join, Moore, P. Z. H., 1877, p 591, t Ivii., 
fig. 9, <?. 

I have a specimen from Buxa, Bliotan, marked (join by 
Moore, and also one from the Andamans, 'whence tho 
type of tjola came, which appear to bo very close to, but 
distinct from, ineesoides, though less marked with yellow 
both on fore and hind wings. It will probably bo found 
to occur in Sikkim. 

482. Pamphila ? avanti. 

Pamphila avanti, do Nic6., J. A. S.B, 1880, p. 255, 
t. xi, fig 10, . 

Of this species two males only woro brought by Holler’s 
native hunters from the interior of Sikkim, whore it 
probably occurs at high elevations The typo, which is 
before me, seems very nearly allied to, but quito distinct 
from, Garterocephalus argyrostigma, Evers., from the 
Amur, of which I have a typical specimen. 

483. Cupitha purrea. 

Pamphila puncea, Moore, P. Z. S., 1877, p. 594, t. 58, 
fig. 10. 

Cupitha tympanifera , Moore, J. A, S. B,, 1884, p. S3. 

A rare species in Sikkim at low elevations. Tho form 
from Pegu, described as tympanifera , is, according to 
de Nie6villo, the same; but l havo not boon able to 
compare Sikkim specimens with tho iypo from tho 
Andaman Islands. 

484. Thanaon stigmata. 

Tlianaos stigmata, Moore, P. Z. S., 1878, p. 094; 
de Nice., J. A, S. B., t. ii, fig. 2. 

Though this seems one of the commonest and most 
wide-ranging of its family in tho Himalaya, it was over¬ 
looked until very recently by collectors. In tho North¬ 
west it occurs from 2 up to 7000 ft., and, according to 
Mr. Doherty, varies considerably; but in Sikkim it 
seems to be rather an inhabitant of the lower zone, as 
Moller notes it up to 4000 ft. only, 

Pyrgm inaclms , Men,, horn the Amur, of which I havo 
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only two bad specimens from Shanghai and one from 
Jai>Qii, is probably of this genus, and may be identical 
with T . jhora, but fresh and perfect specimens are 
necossary to decide this point. 

485. Thanaos kali . 

Thanaos kali , do Nice., J. A. S. B., 1885, p, 128, t. ii., 
fig 8. 

Bare at about 3 to 4000 ft. from April to October. 

486. Thanaos jhora. 

Thanaos jhora t de NicA, l. c ., p. 122, t. ii., fig. 4, ? . 

Both these species are found in the beds of the deep 
valleys below Darjeeling at about 8—4000 ft,, and appear 
not uncommon. I have also taken what I believe to be 
T. jhora at Shillong, in the Khasia hills, whore it 
froquonts damp spots near water at 4—5000 ft. The 
absence of the brand on tho lore wing in the male 
distinguishes it from T . stigmata , to which it is otherwise 
very dose. 

487. Cyclopides sulmttatus. 

Cyclopides subvittahis , Mooro, P. Z. S., 1878, p. 698. 

C. subradiatus , Mooro, l c., p, 692. 

A common species in the Tista and Rungit valleys up 
to 2000 ft from April to October. I have also taken it 
in the Klmsias at 3—4000 it., and cannot distinguish 
that foirn which Mooio names svbtadmtus from the 
Sikkim ono. The size and the yellow mark on the fore 
wing abovo are both variable. Tho species also occurs 
in Bhotan and tho Salween district. 

488. Ilalpc sikldma . (PI. XL, fig. 8, #). 

7I alp c mkkma , Mooro, P. Z. S., 1882, p. 407. 

This spociob, which 1 first procured from my native 
collectors, and which was doscribod with tho Chumbi 
butterflies, piovcs to be common at low elevations up to 
about 5000 It. in fchkkim, and occurs from April to 
November. In one male, which I took near Mongpo, 
1200 ft., on May 28th, the spot in the cell is absent, and 
there are three instead of two near tho apex of the wing. 
This may be a distinct species, so I give a figure of it 
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(fig. 4), as well as one of a typical male. Tho fomalo 
is unknown to me. 

489. HaJgpe s&pamta. (PL XL, figs. 5, 9 ,6, ? ). 

Halpe separata , Moore, P. Z. S., 1882, p. 407. 

This species, which came in the samo collection as 
the last, I have found pretty common in August on 
Sinchul, Grumpahar, and other roads in the heavy forest 
at from 6 to 9000 ft. It flies during dull and wet days 
from June or July to the end of August. Tho fomalo, 
which I have figured, has an additional spot near tho 
hind margin of the fore wing not found in the male; the 
other spots vary in number. It is easily distinguished 
from other species in the genus by the pale patch on 
the outer half 0 f the hind margin of fore wing below. 
Both this and sikkima are quite distinct from H. beturia , 
which I have from Tavoy and the Andamans. 

490. Halpe kumara. 

Halpe kumara , de NicA, J. A. 8. B., 1885, p. 121, t.ii., 
fig-10, &. 

A recently-discovered species, which is, I think, quito 
distinct from the rest, and has the tinder side uniform 
dark brown, with a greenish shade on the hind wings. 
It is found, according to Holier, at the same elevation 
and season as the last. 


491. Halpe gupta. 

Halpe gupta, de Nic6., J. A. S. B., 1886, p. 254, t. xi., 
Ag. 1, . 

A rare spooies, -which seems to ho most nearly allied 
to H. separata, but easily distinguished by the double 
sexual mark on the fore wing of the male. 

492. Halpe cerata. (PI. XI., fig. 8, $). 

Hesperia cerata. Hew., Ent. Mo. Mag., 1876, p. 152. 

Tins is one of the commonest of the genus, and is 
found up to 8000 ft. from April to Novombor. The 
female is rare an<l differs from the male. 
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498. Halve zema. (PI. XI., fig. 7, 3 ). 

Hesperia sterna , Hew., Aim. Nat. Hist., xix., p. 88 
(1877). 

I havo taken this in the Tista valley in August, and 
it scorns to bo fairly common at similar elovations and 
seasons as tho last. 

494. Ilalpe dalopia. 

Hesperia dolopia, How., Desc. Hosp., p. 27 (1868); 
Ex. Butt., Hosp., t. vi., f. 60, 61. 

A raro speoios at low levels from April to October. 

496. Taractocera mceoius. 

Hesperia mceoius, Fab., Ent. Syst., iii., p. 862 (1798). 

Taractocera vicemis, "Wood-Mason & de Niceville, 
J. A. B. B., 1886, p. 886, t. xvii., 8, 3 . 

T. sagara, Mooro, P. Z. S., 1866, p. 792. 

Hitherto found in tho Torai only by Moller, but will 
probably occur also in the outer hills. 

496. Isoteinon atkinsoni. (PI. XI., fig. 9, 3). 

Isoteinon atkinsoni, Moore, P. Z. S., 1878, p. 698, 
t. xlv., fig. 10. 

I. subtestaceus, Moore, i. c., p, 844. 

Moore’s figure of atkinsoni by no means corresponds to 
tho description, and may bo the under side of Halpe 
ceyloniea, which is figurod just above it. It may also 
represent the form J figure, which is raro in Sikkim, 
and which Mollor considers to be tho spring brood of 
/. atkinsoni. /. hhasiana, Mooro, of which 1 havo soon 
tho typo in Mooro’s collection, appears to bo the same 
spocios. 

497. Isoteinon masuriensis. 

Isoteinon masuriensis, Mooro, P. Z. S., 1878, p. 698, 
t. xlv., fig. 8. 

This spocios, which, according to Major Lang, is found 
at 7000 ft., frequenting clover in the North-west Hima¬ 
laya, is found also in the interior of Sikkim at 6 to 6000 ft., 
but seems local, as I havo never observed it, though I 
have collected two seasons in the months of June to 
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August, when it occurs. Sikkim specimens agree woll 
with those I have from the North-wost. 

498. Isoteinon saiwa. 

Isoteinon satwa y de Nice., J. A. S. B., 1883, p. 86, t. x., 
fig. 15, <?. 

Not uncommon at 1—8000 ft. from April to October. 
Easily distinguished by tho colour of tho under side 
from any other species. 

499. Isoteinon cephala. (PI. XI., fig. 10, S ). 
Hesperia cephala y Hew., Ent. Mo. Mag., 1876, p. 162. 

Described from Darjeeling by Hewitson, and not 
uncommon at low elevations from April to October. 

600. Isoteinon pandita, 

Isoteinon pand%ta y de Nico., J. A. 8. B., 1886, p. 121, 
t. ii., fig. 14, S . 

A rare species, lately discovered by Moller’s collectors 
at 2—8000 ft. 


501. Isoteinon fiavipennis. 

Isoteinon fiavipennis y de Nice., J. A. 8. B., 1885, p. 122, 
t. ii., fig. 4, ? . 

This species, which is also found in Bhotan and the 
Andamans, was discovered with tho last, and must be 
very rare in Sikkim. 


602. Isoteinon flavahm, 

Isoteinon ftavalmi y de Nic6., P*Z. 8., 1887, p. 468, 
t. xl,, 1, $ . 

A single specimen of this only exists in Mollor’s 
collection, which was taken in nativo Sikkim. 

603. Satarvpa gopala. 

V sjS atarupa gopala y Mooro, P. Z. S., 1866, p. 780, t. xlii., 
\ fig. 1. 

Rat$ in Sikkim from 1 to 8000 ft., June to October. 
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504. Satarupa sambara. 

Satarupa sambani , Moore, l . c., p. 781. 

Commonor than the last at the same olevation, but 
occurs as early as April. 

505. Satarupa bhagava . 

Satarupa bhagava , Mooro, Z. c., p. 781. 

What I take to be this species is fairly common at 
same elevations as the last; but I am not at all sure 
whether it is rightly identified, as the description, when 
read with those of the two following species, is not all 
eloar. I should not myself be inclinod to recognise 
more than two species under the three names, one which 
I call phisara , with narrower yellowish bands on hind 
wing, and one which I call narada , with puro white 
and broader bands, 

506. Satarupa phisara, 

Satarupa phisara , Moore, J.A. S. B,, 1884, pt. ii., 
p, 85. 

S. phisara , Wood-Mason & de Nic6., J. A. S. B., 1886, 
p, 390, t. xvii., fig. 4, $. 

S . bhagava /, $ , de Nic6. f J. A. 8. B., 1888, p. 90, t x., 
fig. 14. 

This small species is common in some seasons in 
March at low elovations. I have only taken it at 
Mongpo, 8500 ft*, but it occurs throughout the rains. 

507. Sata/rupa narada . 

Satarupa narada , Mooro, J. A. S, B, 1884, pt. ii*, p* 85* 

Also a rare species, of which 1 have two specimens 
only, taken by Mdlloris collectors. The abdomen is 
white, excepting the anal extremity, and more slender 
than in the other species of the genus. 

508. Tagiades attzens, 

? Ihspma atiicus , Fabr., Ent 8yst., iii., 1, p. 889 
(1793). 

Pterygospidea mnaka , Moore, P* Z* S*, 1865, p. 778. 
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Common in Sikkim up to 4000 ft., and from March to 
December. It occurs all along the Himalayas. Some 
specimens from Bliotan have no black spots within tlio 
white patch on the hind wing as usual, It is a variable 
species, and I am unable to distinguish menaka, 

509. Tagiadcs gam . 

Not common in the hot valleys, but found from April 
to December. 


510. Pterygospidca syricthm . 

Pterygospidca syriethus, Bold., Eeiso Nov., iii., p. 580, 
t. 72, 22, 28 (1867). 

? Abcvratha agama , Moore MSS. 

Mr. Doherty mentions this spocies as having been 
taken in Sikkim. Muller also has takon what I boliovo 
to be this spocies in tho Terai during the rains. 

611. Aniigonm sura, 

Achybdes sura , Moore, P. Z. S., 1865, p. 786. 

Abaratha sura , Dist., Ehop. Mai., p, 890, t. xxxiv., 
fig. 16, $, 

Not uncommon up to 8000 ft. from April to October. 

512. Antigonus vasava* \ 

Achybdes vasam , Moore, P. Z. S., 1805, p. 786. 

Not uncommon at Darjooling up to about 8000 ft. in 
April and May. A very nearly allied, if not idontical, 
species occurs in Central China, and 1 have two speci¬ 
mens of anothor perhaps new species from Akyab and 
Tenasserim. 

518. Darpa hanna , 

Darpa luinria , Moore, P. Z. S., 1865, p. 781, t. xlii., 
fig- 2, 

Of this very rare species I had but ono specimen from 
Wilson’s old Sikkim collection, but Holier has rocently 
obtained others in April and May at low elevations. 
The genus, if distinct, appears to be monotypic and 
peculiar to Sikkim, 
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514, Telegonus thrax, 

Papilio thrax , Linn., Syst. Nat., i., 2, p. 794 (1767); 
Don., Ins. Ind., t. 49, fig. 2 (1800). 

Not a common species at low elevations during the 
rains. 


515. Telegonus thyrsis. 

Papilio thyrsis , Eabr., Syst. Ent., p. 882 (1776). 

Hesperia pandia, Moore, Cat, Lep. E.I. C., p. 254, 
t. 7, figs. 10,10a (1857). 

Rarer than the last. I have never seen a specimen 
from Sikkim. 

516. ? Telegonus acroleuca. 

Telegonus acroleueay Wood-Mason & de NicA, J.A. S.B., 
Aug., 1881, p. 260, • 

Hesperia hiraca , Mooro, Trans. Ent, Soc. Lond., Sept., 
1881, p. 318, ? . 

A single specimen obtained by de Nic6ville from a 
native collector, 

517. Chaticnme ? IMderdali } n. s. 

This remarkable species is only known to me from a 
single specimen in the British Museum, which came out 
of Liddordale’s collection, and though it may possibly 
have come from Buxa, is more probably a Sikkim insoct. 

Colour olive-brown, darkor towards the apex, with yellowish 
olivo hair on thorax and kind wings. A series of irregular trans¬ 
parent spots near tho apex of fore wing, and five larger ones in a 
band aoross it, tho largest of whioh closes tho end of the cell. On 
tho hind wing abovo is a Berios of eight oblong black spots margined 
with light olivo. Fringe of hind wings light olive. Beneath the 
markings aro similar, with the addition of a black oblong spot 
aoross tho ond of tho cell of the hind wing. Abdomen dork, with 
olive bands. Antonnm brown. Expanse, 2 in. 

The epeciofi is placed without a name in the genus 
Chceticneme in the British Museum collection/ 


* A specios whioh seems allied to this has receutly been de¬ 
scribed from the Tippera hills by Doherty in J, A. 8. B,, 1886, 
p. 268, as Mrionota lalita, 
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618. Pin sting in noemu 

Plastingia nocmi> do Nice., J. A. S. 13., 1886, p. 120, 
t. ii., fig. 16, $. 

The male only of this spocies, which Hooms to resemble 
in form and colour the females of P. augiusy has boon 
discovered by Moller at low elevations, wlioro it is found 
from May to August, 

619. Hyarotis adrasbm . 

Hesperia adrastus , Oram , Pap. Ex,, iv., t, 819, f. f,g 
( 1780 ). 

Plesineurapraba , Moore, P. Z. S., 1866, p. 790. 

Not a common species in the valleys up to 8 or 4000 ft. 
from April to October. 

620, Coladenia dan , 

Papilio dan , Fabr., Mant. Ins., ii., p. 88 (1787), 

Hespena fatihy Koll., Hugel’s Kash., iv., p. 464, 
t. xviii., figs. 6, 6, ? . 

2 Plesioneura dhanada , Moore, P. Z. 8,1866, p. 789. 

I cannot separate the Sikldm race, which has boon 
identified with dan , from the North-western form de¬ 
scribed by Kollar, though it is usually rather larger in 
Sikkim and Khasia. I have throo specimens from 
Burmah smaller than any of the North-wostefn speci¬ 
mens. It occurs not uncommonly in Sikkim up to about 
4000 ft. from March to October, l)e Nieoville, however, 
thinks they are to be distinguished, and also identifios 
as a Sikkim species Plesioneura dJmiada, Moore, which 
by the description seems to mo to be the samo as C\ dan . 

621. Coladenia indrani* 

Plesioneura indruni , Moore, P. Z. S., 1866, p. 789. 

Found with the last at similar elevations. It varies 
somewhat, but agrees with Burmese and TenasHorim 
specimens. 

622. Coladenm tissa , 

Coladenia tissa , Moore, Lep, Ceyl., p, 180, t, 67, fig. 6. 

I have not seen this rare species, which is rocorded 
from Sikkim; but from the plate I should have imagined 
that it was not separable from inebrani. Moller has a 
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single raalo, which iff palor and smaller than indrani , 
and, if distinct, may bo called C. tma. 

523. Coladenia pralaya. 

Ptcrygospidaa pralaya , Moore, P. Z. 8., 1865, p. 779. 

Rather rare at low elovations during the rains. 
According to Distant, the C. tikhoneura of Fold., from 
the Malay rogion, is distinguished by tho pearly-whito 
colour of the hind wings beneath. 

524. Udaspes folus. 

Papilio folus, Cram,, Pap. Ex., i. t. 74, fig. 7 (1779). 

Not so common in Sikkim as it sooms to bo in other 
parts of the I limalaya, but found up to 4 or 5000 ft. 
from April to October. 

525. Plesioneura alysos. 

Plmoncura alysos , Mooro, P. Z S., 1865, p. 789. 

P. pamhjsos f Wood-Mason & do Nice., J. A. S. B., 
1881, p. 257. 

Common up to 4 or 5000 ft. from March to Docombor. 

526. Plmoneum mtricta . 

Pbmncimt ir&tricta , Moore, Lop. Ceyl,,p. 178 (1881); 
Wood-Mason & do Nice., J A. 8. 33 , 1886, t. xvii., 
fig. 5, cf. 

I was long disposed to considor this a form of tilysos, 
hut a comparison of sixteen specimens of tho formor 
from such widely-scattered places as Kangra, Sikkim, 
tho Andamans, Philippine Islands, and Foochow, with 
twenty-two of J\ rcslricta* from various parts of India, 
tho Andamans, and Burmah in my collection, load mo 
to think that thoy can be cortainly dofxned as distinct 
specios. 

527. Plesionewra nigricans , 

Plesionmra nigricans, de Nic6., J. A, S. B., 1885, pt. in, 
p. 128. t. ii., fig. 6, 7 . 

A rare species, which Hollar’s colloctors have recently 
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discovered. Judging from tho plate, it seems allied to 
kucoiiica rather than to uIiihoh. 


528. Jdmoncum India. 

Ptmjyospidra hulin, Hew., Aim. Nat. flint., 1877, 
p. 822; id., Dose. Hop. Aik., p. A (1879); do Nice., 
J.A.S.B., 1883, t x., fig. 10. 

Avery rare spoeies, of which L have a single s[)ooimeu 
only from Wilson’s collection. According to Mollov it 
occurs at low elevations. 

529. Plmonntm leueaeirca , 

Hesperia leacocirca , I£oll., lingers Kasli., iv., p. 454, 
t. xviii., figs. 3, 4 (1844). 

Plesioneuut leucocirca , W. M. & do Nic6., J. A. H. B., 
1881, p. 257. 

? P. munda, Mooro, J. A. 8. B., 1881, p. 33. 

This species occurs at low elevations up to about 
4000 ft. from March to October. It ^ arios in iho number 
of yellow spots on the hind wing, which are sometimes 
entirely absont. Its range from 0000 ft. in the North¬ 
west Himalaya to Burmah and tin 1 Andaman Islands is 
remarkable. 


530. Plesioncim chamnmla . 

Plesioncim chavmnda > Moore, P. Z. S., 1805, p. 788. 

Not so common, hut found at similar elevations and 
seasons with the last. Tho colour of the hind wings, 
which aro olivo-green bordered with black, seem to dis¬ 
tinguish it in a satisfactory manner. Tho antemue also 
aro nevor white, as in kneoeirm, which sometimes, how- 
evor, has only tho club white. 


631, Plesionmra agni. 

Plesioneura agni , de Nice., J. A. S. B., 1883, p, 87 
t. x., fig. 4, $ . 

Bare at low elevations in Sikkim; differs from P. 
chamunda in having the hind wing marked with black 
spots above and below, and tho cilia not alternately 
brown and white, as in that species. 
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532. Plesionmm pulomaya . 

Plemnenra pulomatjit, Moore, P. Z. B., 1865, p. 787. 

This species is common in the zono of virgin forest 
from 7 to 10,000 ft., occurring, like most of tho insects 
of that elevation, only during the rainy season. It 
frequents dense brushwood by the side of the paths, 
settling on Ilowers of Unban , and ilics, like many of the 
insects of the forest, on dull and even on wet days. Its 
ilight, like that of many other Ilosperida, is so extremely 
rapid that it is almost impossible to follow it with tho 
eye; but, after darting round for a few minutes in circles, 
it generally returns to tho name perch. It varies some¬ 
what in size, but is easily disiinguished from other 
specios of the genus, Thu antomno arc black, with a 
yellow or whitish band below tho club. It occurs in tho 
interior of Sikkim, and up to 10,000 ft. in the Simla 
district. Wood-Mason and cle Nicoville, in their paper 
on tho but tallies of tho Andamans, formerly considered 
this, as well as IK chmmda , to bo inseparable from 
leiieocirca ; but in Sikkim, at least, 1 think they aro 
separable, and this species is restricted to tho higher 
sionu, whore 1 never saw any of tho other forms. 

533. Plesionmm mmitva . 

- Pkmmmra snmitra, Moore, P.Z.S., 1865, p. 787. 

I was at first inclined to place this form as a variety 
of Irurorhra, but now think it can ho distinguished by its 
larger size, much larger and more numerous spots on 
the hind wings, and bright yellow, not greyish yellow, 
spotted fringes. Lt is more like pulomaya in general 
appearance, but differs from that species iti tho colour of 
Hh antonnw, and the absence of the yollow spot constantly 
present on tho hind margin of tho foro wing. It seems 
a raro spocios in Sikkim. I have only throe specimens 
taken by myself in tho forest near liikisum, in British 
Bhutan, at an elevation of 5—7000 ft. in August. 

534. A 8 lieto 2 >terus diodes . 

Nisoniades diodes , Moore, P. Z. S., 1865, p. 787. 

A fairly common species up to 8000 ft. from April to 
Novomber. 


2 i 2 
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636. Astictopterns Butleri, 

Asticloplerus bitihri , W. M. & do Nice., J. A, H lb, 
1883, p. 98, t. x., lift. 3, </; J. A. H Ih, 1880, 
p. 380, <? ? . 

■Rarer Ilian diodes, and occurs at the same time and 
olevation. Though very near alirm'ens, Mooro, from 
Burmali and Assam, it scorns to differ in the undor Hide 
of the hind wing sufficiently to ho distinguished. 

536. Asiictoptcnis salsala. 

Nisoniades saUala, Mooro, P. Z. S., 1865, p. 786. 

Astictoptenis stellifer , JButl, Trans. Linn. Soc., Zool., 
1877, p. 555. 

Not uncommon in tho low valleys from March to 
October. It varios a good dual in tiio spots of tho fore 
wing above, which are sometimes white, sometimes 
rufous, and sometimes absont, as in stdlifer, Butl. It 
agrees with Ceylon and Burmose specimens. 

Banwus septcntriomim. 

Barocus septentrionum, W. M. & do Nioo., J. A. 8.lb, 
1880, p. 879, t. xviii., figs. 4,4 a, J . 

A rare species, which has only boon found in tho 
Terai by Moller, and which I have not yet seen. 

It must bo romomberod that many of tho species of 
Hcspmdce and Lij Camilla monlionod in this catalogue 
are raro and little-known spocios, which cannot ho 
classified properly until thoy havo boon examined in a 
more thorough manner than has boon possible for mo to 
do. As, howovor, Mr. do Nicevillo’s third volume con¬ 
taining tho Lycccmdce is in tho presH, wo may hope to 
have before long a hotter knowlodgo of their distribution 
and affinities. 
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KxPJiANATlON OF Plates VIII., IX., X., 


PLATE VIII. 

Eu*. I. Lethe tristigmata , $. 

2 . Uaiwrnia Boiji , £. 

3 . #02 dioossa jalawida, $. 

4. Z. molleri , <? • 

5. Child dr s <pontis, £. 

(>. Oamem ctcsia, 2 . 

7. Hinthma viryo, 2 * 

PLATE IX. 

1. Zoj)lwc88a dura, <$. 

2. #. ramadeva, <?. 

3. Loi/ic siderea t $. 

4. AtJujim orimtalis, $. 

5. Mycalesis mcotia, $ . 

6. Satyrud John, <?, 

PLATE X. 

1. (Jr apt a c-album var. tihetana , (3 s . 

2. iMm* belladonna var. ithiela^ 2 

3. D, belladonna var. horsfeldi , 5 . 

4 . Mehta* oricnialis^ $. 

5. »» ? * 

PLATE XL 

1. Mogisba mnlaya, $. 

2. Ncopithecops htvmada ?, 

8, l(dye sikldma , $. 

4. „ „ var, vol sp. nov., 

5, XT. soparaUe 

C. ,) n 9 • 

7. U. r wma> <?. 

8. K. ceratae $ . 

9. Isoteinon ctihinBonie • 

10. L cepliala, $ . 


& XI. 
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XII. Lint of Dianntl Lepidoptora collected in Northern 
(h'lcbcH hi} Dr. HiokHon. By J. 0. Westwood, 
M.A., K.L.S., Hon. Life l J res. Ent. Soc. Lond. 


[Hoad August lRi, 1888,] 


Plate Xtl. 

The following is a list of the butter dies collocted in the 
islands of Northern Celebes by Dr. Sydney Ilickson, now 
Depnty-ih’ofoHBor of Comparative Anatomy in the Uni¬ 
versity of Oxford, during a short visit to tboso islands, 
whither he had gone with the view of studying Marino 
Biology, especially tlio various species of corals which 
abound thoro. Tlio precise localities of tho insects are 
carefully recorded, as well as the times of their capture, 
both of which circumstances are important, as tho orni¬ 
thological fauna of these islands offers several interesting 
geographical peculiarities. 


PAlHLlONlDiH. 

PU'ILLONimiH. 

Papiliu Blumoi, 

1*. Poly i oh. 

1 \ Novoluh. 

I\ Tak»phun. 

I*. Agamoumon. 

PllSUlDUl. 
Oaiojmilia (JuUUa. 
ToriaH lU'cabu. 

T. Tiltiha. 

T. TuliHHft.* 
TaoUy»iH Phuhtow.* 
LYCbENllLE. 
Lipliyra JiraBBolis. 


Ambly podia contauruH, 
var. 

Polyomui. cvanoacenH. 
P. I'nujus. 

P. 01 in. 

DANAIDdij. 
lUimiH Ittmitro. 

1). IwUma. 

I). OJu*llHJK‘H. 

I) . luoiptcna. 

J) . alihiiH. 

0, fuJgumia. 
i'lupltoa Kadu. 

EduopHiB vitroa, 

X. liursfoldii. 


NYMPIIALiniE. 
Diadoma Labiimssa. 
D. DIonoa. 

MossaraK M*i onidow ?. 
M. ophthalmicus.* 
Laogoua ilippoola. 
Proem IdaH, var. 
Eopliw Antara, 
(Jynthia AthIuo(J. 
Aduliurt NoBimauhuH. 
Oluromo oliilouo. 
GylLo Lada, var. 
MycakwiB Janai’dmia. 
M. mutata. 

Yptliima Ealolondft.* 


Pam. 1. PAl^lLIONIB^E. 
yubfaru, 1, 1‘APILIONIDEH. 

1. Papiliu JJlumci, Boisrtuval, Sy. ti., i., 200 (1836). 

Uab. Kalelonda, 8000 ft., April 6th, 1886. 
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2. Papilla Polijtrn, Linn., Mils. Ulr., p. 106 (1761); 

(Jr in nor, iii., pi. 265, fig. o. 

Hah. Talisso Maud, Nov. 2nd, 1K85. 

8. Papilio Seemts, Cramer, iii., pi 277, f. a, n (1782). 
Hob . Colobes, 1886. 

Var. Maoulis pallidas imilto winoiibuH. 

4. Papilio Tdephm , Wallace, Trans. Linn. Hoc., xw., 
tab. 7, f. 4, 1865. 

Papilio Eurjjpijhts, Linn., var. 

Ilab. Songor, Nov. 21th, 1885. 

5. Papilio Agamemnon , Linn., Mns. IJlr., p. 202 (1761). 
Papilio Mgistus, Cram., ii., pi. 106, f. o, i>. 

JIdb . Groat Songir. 

Hnhfom. 2. PUS RIDEH. 

6. Caiopsilia Catilla , Grnmor, iii., pi. 220, f. o, n (1770); 

Moore, Lop, Ceylon, pi. 17, f. 8 , 8u, 9 . 

Hub. Manarang, Kahroockcn Island (Talauer Islands). 
Nov. 21st, 1885. 

Olm. Malos only of tins spocios wore collect'd. Their 
wings aro yellow miiHlavd-oolouv, tbo outer portion 
beyond tlio middle gradually whiter (paler) coloured, 
with a vovy slender blade apical margin. The lore 
wings in this sox havo a tuft of very line white decumbent 
hairs, capable of erection on tho under sido noar the 
base of the inner margin, aud tho hind wings aro 
furnishod near tho base of the costal margin on tho 
upper side with a small oval silky patch. The under 
side of tho wings aro entirely coucolorous and destitute 
of any discoidal marking. 

7. Terms Hecate , Linn,, Mus. Ulr., p. 249(1764); 

Moore, Lep. Ceylon, pi. 45, f. 1. 

Hab. Talisse Island, April 20th, 1886; Kalelonda* 
April 6th, 1886. 
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8. Terms Tihiha , ITorsfiold, Cat. Lop. E. Ind. Comp., 
p. 136 (1829); Vollenh,, Mon. Pier., p. 65. 
(Expaim. alar, antic, unc. 2j)- 

Ifrtb. Talisso Island, Sept., 1885. 

tiyn. Terms Tamtam , Polder, Novara, pi. 26, f. 1. 

Var. Dimidio minor. (Exp. alar, antic, tine. 1?) alitor omnino 
(‘ongruil. 

Ilab. Talisso Island, Sept. 21st, 1886. 

Ohs. The two individuals of this species, notwith¬ 
standing ihoir groat difference in size, agreo in the 
relative proportions of tlio yellow and dark colours of 
the wings. In both the yellow in tho hind wings forms 
a largo oval patch (rnoro than half tho size of the entire 
wing) occupying the whole of the costal margin, and 
dilloring from T. Celebensis of Wallace, Trans. Ent. Soc. 
Loud., sor. iii., t, (>, f. 1, in having tho innor margin of 
the fore wings broadly black. 

9. Terias Talma , Westw., n. s. 

Parva, alia anticis rotundatis, omnibus supra fuscoacentibus, 
siriola tonui obliqua discoidali paruxn curvata, nec costam neo 
angulum analem attingento pallido Hava; alis posticis supra plaga 
magna costali (tortiam partem also occupanto) pallide flava angu- 
lum extomnm baud atfcingonto; alia infra pallido flavescentibus, 
anticis liubila obscura vix dotomiiuata hiibapieali, margino interno 
pallido nigrieanti, cellula discoidali lineola tenuissima bipartita, 
torminala; alis posticis macula parva fusca pono medium cost© 
uotatis. Expans. alar, anticarum unc. 1J. 

Ilab. Talisso Island, Oct. 14, 1885. 

10. Tachym Vhestus, Westw*, n. s. 

Taehyris (tgrippince, Wallace & Neroni affinis. 

Alis omnibus fusois, fulvo variogatis; anticis apico subacurui- 
nfttis; fascia dimidiata falva o medio alto (in collulam baud 
oxtousa) ot in medio disoi posticarum continua; ibi sensim acumi¬ 
nata ot anto angnlum analem torminata; maoulis qainque fulvis 
inter medium ot apicom anticarum et quinque inter fasciam et 
marginom extornum; alis anticis infra basi fulvis, medio irregu- 
lariter fusco-nigrioanti, apice griseo-flavesoenti; ad apicom posti- 
ctun fulvo irregulariter maculatis, maculis versus costam magis 
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lutoBeontibuB; alis posfcicia lufcstTiilibuM, foam jircpilnn ]><»!»« 
modium margino piirum sutumliori. Jthp. a Ur. aulu*. our. *4« 

Hah Talisso Island, 1880. 

3/am. 2. LYOiENlIWB. 

11. IJifliym Brassolis, WosUv., Proc. Kill. How. bond., 

p. 31 (1864). 

Sterosis rnbusta, Folder, Novara, y. 219 (18(50), i. 27, 
figs. 10, 11. 

Ilab . Manarang, Kabroockon Island (Talauor Islands), 
Nov. 21st, 1885, 

Ohs. Tbo unique specimen captured is lmioh paler 
than my original typos, or than tho insoct figured by 
Dr. Felder. It is of a rich orange-buff on Uio upper side 
of tho wings, with a dark brown apical niarginsearcoly 
extending along tho inner margin of the fort' wings, the 
disc with a rather large conical blackish spot at the 
anterior end of tho diseoidal cell, and a larger oval 
one of tho saino colour divided in two by the second 
branch of the median vein; tho hind wings with two 
small, oval, blackish spots on the disc junt below the 
middle, each attended by a smaller spot on its inner 
edge; thoso spots are wanting on the uudor side of tho 
hind wings. 

12. A'mblijjmlia UrnUturuH, var. ?, Fabrieius, Hyst, Kill., 

p. 520 (1775). 

Amblypodia Anunda ?, llow., 111. 1). Ley., t. {Dr, iig. 82. 

A . Aylais, Felder, Novara, ])1. 2!>, f. 11. 

Ilab. Talisse Island, Sopt. 10th, 3885. 

06s. Tho only specimen eaplurod is in bad condition. 
It is abovo blackish brown, with a rich purple oval patch 
scarcely occupying half of tho disc of tho loro wings, 
and another of tho same colour not extending beyond 
the basal half of tho hind wings, which lntvo tho margin 
and anal angle much torn. On the under side tho wings 
are paler brown, with a number of circular white linos 
and curved striolm forming a sorios of spots more or 
less confluent. The anal angle marked with silvery- 
green scales. 
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19. Vohjomimtus ( Plebeian ) cranescens , Butler, J?roc. 
Kool. Hoc., 1875,i>. 015 U ? ). 

Hub, Palinse bland (Oct. 19th, 1885, <?; May 19tli, 
3 HH(>, $; Doc. Urd, 1885, ? ). 

11. VolifonunaliiH (Cupula) Cnejus , Fabricius, Ent. Syst., 
Huppl, p. 180 (L798); H.-Selmffor, Exot. Bchm., 
ii., f. I‘20. 

Hob. TalisBC bland (Oct. 34th, 1885; Oct. 16tli, 
1885). Great Bengcr (1886) 

15. PoUfommatus (Cupula) Otis , Fabricius, Mailt Iur., 
ii., p. n (1787); Butler, Cal. Fabr., t. 2 i. 8, 11. 

Hob . Talauer; Great Hunger (Nov. 2nd, 1870. 

Maim rang, Kabioeeken Inland (1880). 

Emu. 3. DANAIiLK. 

10. JhmniH I mure , Cram , iii., pi 279, 10 , v (1782) ; 
Jlutlcr, Proc. KooL Hoc. ((I860), p. 170, f. 1. 

Hub. Palin so bland (Aug. 9th, 1885; Sopt. 5th, 
1885; Oct. 18th, 1885). Bengor (Nov. 2 ttlx, 1885). 

17. Danais Itihma, Butler, Cist. Ent., i., p. 2 (1869); 
Lop. Exot., i., t. 20, f. 8 (1871). 

Hob. Talif.be (Hept. 4th, 1885; Sept. 5th, 1885 ; 
Hopt. Oth, 1885; Kept. 19th, 1885). 

18. 1 humis Chenspes. 

Hub. Manarang, Talauer Islands, Nov. 21st, 1885. 

19. Ibtnais (lluvatleha) lueiplmt , Butler. 

Hub. Talisso, July Oth, 1885; Kalolouda, April 34th, 
1880. 

20, Damns tiflinti (pluipims, Linn., var.?), Fabricius, 
Byst. Ent., p. 511 (1775); Donovan, Ins, Ind., 
t. 25, f. 2 (1800). 

Oh. D. Loti Cramer similis sed maculiB discoidalibus 
albis alarum multo majoribus. 
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Hub. Cockatoo Island, Celebes; Tnlauer Islands; 
Nov. 17tb, 1885. 

21. Dtuum Juhjuruto, Butler, Pico. Zool. Hoe., 18(5(5, 
t. 4, 1. 1 

Prascodcnti mnulis hod disu mtnlit) minium info, macula mm a 
oblong,i alba mioi collulam d modi mu mugnus initial nliuum. 

flab. Songor, Nov. 2Uh, 1885. 

22 Eunice a (Salpinx) Kudu, Ebehselmltz, lleiho, iii., 
p 210, t (5, f 15, a,b (1821). 

Enphca Heiritiionii, Butler M 88 

Var. Mdculis Hiibapicahlnu ulaium ftntic.wum, cum mncttltH 
inbus parvis pono medium cosla*, albis not* caiuloseonti linetm. 
Hah . Senger, Nov. 2Uh, 1885. 

23. Ideopsis vitrea , Blanchard, Voy. Pol Siul., p 885, 
t 2, f. 2 (3853). 

Dan . Enopin , Eeldor, Wien. Eni M., iii, p. 182, pi. 1, 
f. 2 (1859). 

Hah. Kalolonda, April (5th, 188(5. 

24. Ideopm TfeioitnonH, Kir sell. 

PrEocedonti minor, alls tmiioie augustioribus absque colon* lluvo 
intor moduuu ei apioom. An pra c. vaiiotas V tt\puiiB. itlar. ant. 
tine. 8b 

Hah. Talisse Island, April 24th, 188(5 

Pam. 4. NYMPHAblB^h 
25. Diadmna La&uiama, 

$, Cramer, Pap. Ex., iii.,t. 205, a, b (1782). 

Papilio Botina , Linn , Mus. Ulr , p. 295. 

Ilab. Talisse Island, Oct 10th, 1885. 

?, P. Nerinn, Eab,, Sysl Ent., 509 ; Don., Jus. N. 
Soil, t 27, f. 1. 

Hah. Talisse Island, Oct. 27th, 1885; Doc. 13th, 
1885. 

26. Diadema, Dionea , Howitson, Proc Zool. Soc., 1861, 
t. 8, f. 2. 

Hob. Kalelonda, April 14th, 1886. 
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27, Messaras Matonidcs ?, Hewitson, Exot. Butt. 

(Moss., t. i., f. 1, 2 (1859). 

Foro wings with basal half fulvous-brown, a broad obliquo 
wliitish-lmlf fascia ovtonding from ihe middle of the oo&ta (beyond 
the coll) nearly to tlio anal angle, where it ends in a round block 
spot; apex of wings dark brown, with a small obscure paler spot 
towards tlio apical anglo ; hind wmgs with the basal half reddish 
brown, apical portion lodder brown, with a row of six black dots and 
two rows of submarginal black scallops. Expans, alar, antic, uno. 
21 - 2 *. 

Hab. Cockatoo Island, 1886. 

28. Messaras ophthalmicus , Westw., n. s. 

Alia supra saturate fulvis, anticis costa apioequo late fuscis colore 
fiasco ad angu him anal cm sonsim augnstato ot macula obsoura 
rotundata notatih; alis ])ostiois ooncoloribus, rudimentis ooellorum 
paginso infern? vix distinctis linoaque tenni nigricanti, margine 
apicali parallolain omnibus alis; sub (-us fulvo-albidis, singula ala 
ocollis duobus rotundis magma nigris prnieto minuto medio notatis, 
eiroulo externo fulvo-fnscosconto, arcu bnmneo-fulvo inter ocellos 
ot modimn alto, sfciiga angulata subapicali lineaque marginali 
nigra; ocolloque minuto pnocodenti ad angulum anolem posticamm 
adjooto. Expans. alar. uno. 2fc. 

Ilab. Talisse Island, Sept. 21st, 1885. 

29. Laof/ona Ilippoda, Cram., iii., t 220, f. o, d. 

Var. Laotjona ITijhms , Wallaco, Trans. Ent. Soc. 

Lond., 1869, p* 345. 

Ilab. Kalolomla, April 20tli, 1886, 

80. Precis Ida, var. Iphata , Cramer, iii., t. 209. f. o, n, 

Ilab . Knlolonda (April 20th, 1886), Songor (Nov. 24th, 
1885), Talisho (Sept. 5th, 1885), 

31. Neptis Antara , Moore, Proc. Zool. Soc., 1858, 
t. 49, f. 2. 

Ilab, Talisse Island, Sept, 6lh, 1885; Sept. 9th, 
1885 ; Sept. 12th, 1885. 

Obs. The type-specimen of this species in the British 
Museum is a male measuring nearly 2 in. in expanse. 
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The specimens collected by Mr. Hickson are larger 
(2f in.), and with richer mid somewhat morn vniicd 
orange-red markings. The tripartite H|»ot between tin* 
middlo and apex of the fore wings is larger, and followed 
by a curved orange-red streak and a narrower subnpienl 
ono. Tlio larger spot botw(‘en the middlo of the >e w mgs 
and the posterior angle in followed by another citned 
narrow one, which ascends to tlio third branch of the 
median vein, and is followed next the anal angle by a 
still more slender curved stioak. The two oumge-rod 
bands of the hind wings are of nonily equal width, and 
between them and also outside of the second ih a muiow 
obscuroly paler brown stiiga. 

82. Cyntliia amnoe Cramer, Pap. Exol., 1. ICO, n, t* 
(1778). 

Hah. Kalelonda (Apiil 20tb, 1880), Talisse (April 
20th, 1886). 


38. Adolins Neumanhua, Roisduval, Cuv. 11, An. ins., 
t. 183 hi*, f. I (1886). 

Artjynnw lhppomniv* , II -BelmfT., ExoL Kelnm, 1, 11, 
12 (1850 . 

Hub. Kalelonda, April 11th, 1886. 

34. Clerame Cliitone , Jlewiison, Exot, Butt., 

L>1. Cfrromt, ligs. 2, 8 (1868). 

Hah. Kalelonda, April 20th, 1886, 

85. Cyllo Linn , Bysi. Nat., i., 2, 773 (1700). 
Var. Pallitlo Inocft, npico altuum antic auun .tiludo Itisco, 
macula ovali sulmpicnb mgia albo-Lpimciafa, poidiciH macula 
pai’va nigra, medio puuelo albo notatis. 

Hub. Kalolonda, April 26th, 1886, 

36. Mycalcsis Janatdana> Moore, Cat. Lop. E. Ind., I, i., 
p. 234 (1857). 

Hab , Senger, Nov. 24th, 1886. 
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37. Mycalesh mutata , Butler, Proc Z. Soc., 1875, p. 612. 

ILd ). Manaranga. 

88. Yythima Kalelonda , Westw., n. 8. 

Alis supra ftisois, pono medium paullo paHidioribus, anticis 
ocollo nigro vix distincto ante apicem, posticis etiam unico vorsus 
angulum analem; suhlus anticis pallule fuscis uigro transversim 
slriulatm, ocollo unico subapieali nigro civctilo fulvo cincto, poRticis 
fuscis popo modium albis, similiter striolatis, ocellis tribus, uuo 
niinori vorsus angulmn oxtornum, altero majori rotundato nigro 
circuln fulvo ciucto versus anguliun analom, tertioque jninuto in 
ipso angulo anali. Exp. alar, antic, circ. unc. 2. 

llab. Kalelonda, April 6th, 1886. 


Explanation of Plate XII. 


Kiti. 1. Tcrias Talissa, Westw.; upper sido. 2 a, under sido. 
2. Tachy vis Phc&tus^ Westw.; upper and under sidos. 
iitt, •scius of foro wings. 

b. Messay as ophthalmicus , Westw.; upper and under 
sides. Ba, veins of fore wings. 

4. Ypthima Kalelonda, Westw.; upper sido. 4 <&, under 
side. 
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XIII. An enumeration of the Rhynchoia reicircd from 
Baron von Muller, and collected by Mr, Sujjer in 
New Guinea daring Mr. Cnthhei t&on's Expedition. 
By W. L. Distant, F.R.S. 

[Roatl October 3rd, 1888. | 

Plate XIII. 

The lthyncliota collected by Mr. Sayor, though fow in 
number, aro of groat intorc&t, and add considerably to 
our knowledge of that portion of the entomological 
fauna of New Guinoa in which they were cdloctcd. 
Tho largest number of specios from the island, of 
whioh we have rocord, wero described by Mr. Walker, 
collected by Mr. Wallace, and aro now contained in 
the British Museum. The late Dr. Stud has also con¬ 
tributed some scattered descriptions, and Dr. Signoret 
more recently gave a short descriptive paper of New 
Guinoa Heteroptera belonging to the collection in the 
Genoa Museum. Consequently, oven with the additions 
nmdo by this paper, our lmowlodge is still very limited 
as to the Bhynchotal element in this entomological 
fauna. 

In the Iletoroptera of this collection are 39 species ; 
of thoeo I have identified 37 species, 13 being 
hitherto undoscribed and embracing 5 new gonera. Tho 
Elomoptora compriso 9 species; of these 8 are idonti- 
Jiod, 4 being hitherto undoscribed, including one new 
genus. Othor species in both groups were represented 
by larval forms only, and it would be presumption to 
attempt their identification. 

In this collection tho Australian dement or affinity is 
exceedingly blight, a considerable relationship exists with 
the fauna of the adjacent islands, and a few spocies are 
probably peculiar to New Guinea; but our present know¬ 
ledge is so very limited, and the available collections so 
very small, that it is futile to hazard any dogmas as to 
geographical distribution. 

TRANS. ENT. SO0. LOND. 1888.“~1>ART IV. ‘(DKG.) % K 
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DUYNCIIOTA IftVIMUlOPTKJIA. 

PENTAT()MIJ)J']. 

i’LATASHNK 

CopUmma ramouu. 

Coptosoma ramom, AValk., Cat. Hot., 1, p. 1)3 (J807). 

This species was originally described Irani Wagtou. 

SCUTHLLKIUN M. 

Canhio occllalus. 

Cimcjc occllntua , Tlmnb., N. ins. Hp., 3, p. 60, L Tl 
(1784). 

The specimen hero onumenitod in an example of the 
variety in which tho prouotal tingles are not produced, 
or, in other words, not bpinod. This, however, is no 
local peculiarity, as I possess specimens from the Hima¬ 
layas and the Malay Peninsula in which precisely tho 
same character is found. 

The species has a wide range, its area extending from 
Continental India to New Guinea 

Philia aureocincta . 

Callidea aureocincta , Walk., Oat. Hot., 3,p. 41 (1867). 

This species was originally de&cribod from Now Guinea. 
I possess examples from Duke of York Lsland. 

HOUTEliEIUNilil, 

Asopus imam, n. s. (PI. XJ.1L, fig. 6). 

Above ochraceous; a large lunato spot at baso of prouotum, a 
similar spot roveiRod at baso of sontollinn, and two small spots limir 
apex of ficutolhun, dark shining blue; membrane bluish blaok, tho 
margins fu&coue. Legs bluish black, the ooxtn, trochanters, and 
apioea of the femora boneath oohracoous. Body bonoath ochre- 
ceous. Antenna blackish, second joint longor than tho third, 
which is again slightly shorter than the fourth. Tho rostrum is 
ochraoeous, and just passes the posterior coxa. Tho bcutollum and 
prouotum are somewhat ooarsely punctate, the corium and head 
more finely punctate. Long, 151 mm. 



Rlnjnchata collected in New Guinea. 


477 


FKNTATOMnUH. 

AUocatm mijeri , n. s. (PL XIII., fig. 1). 

Hoad, pronotum, and Routollum black ; apices of spinos at base 
of antcnnai, a spino at about middle of each lateral margin of 
pronotmn, two transverse discal control spots to pronotum, a 
rounded spot at each basal angle of bcutelluin, and the apex of 
scutollum, bright shining lutoous. Corium brownish ochracoous, 
tho margin palo lutoous, and with a subcostal fuscous streak, 
Moinbiano dark fuscous. Hoad and body beneath dark bluish 
black, disk of abdomon lutoous, logs ochracoous, apices of the 
intermediate and posterior fomora blackish. Tho antonnic are 
fuscous-brown, tho sooond joint longest, tho third and fourth sub- 
o<pial in length; tho eyes are strongly oxsortod, a strong spine at 
inner margin of antonniferous tuborclos, anothor long spino, at 
middlo of each lateral margin of pronotum, tho lateral pronotal angloB 
are produced into long, convox, rocurvod spinos. Long. 7 mm. 

Tho structure of tho pronotal spines, in addition to 
tho differences of coloration, will at once distinguish 
this spocies from tho Australian A. llogenhofcri , Mayr, 
and the New Guinea A. Mayrii, Sign. 

Spade#as parvulus. 

Ilcdys parcida, Hope, Cat., 1, p. 22 (1837). 

This species has been recorded from Northern Australia. 
I possess specimens from Port Moresby. 

Ecdioius, n. g. 

Head with tho contral lobe about as long as tho lateral lobos, 
which are somewhat obtusely angulatod at apex, giving the anterior 
margin of the head an omargiuate appearauco ; oyos inserted near 
base; antonniferous tubercles spinous externally; basal joint of 
antenna) extending beyond apex of hoad (number of joints unknown 
owing to mutilated condition). Pronotum longer than head, 
posterior lateral angles slightly prominont and subacute, and with 
an obtuse tooth at autorior lateral angles, Bcutellum subtriangular, 
its apex roaching interior angle of corium; lateral margins of 
corium somewhat ampliatod and oovoring connexivum; membrano 
with the venation reticulated, Eostmn reaching the posterior 
coxte, second joint a little longer than third, but much shorter than 
third and fourth together, Abdomen not perceptibly furrowed. 
Mesostemum with a central longitudinal ridge. 

I place this geaus aear Peecilotoma, Dali. 

2k2 
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Ecdicius tifpicm , n. s. (P1. XILT., fig. fi). 

Obscure ochracoous, thickly covornl with hark, course, fuscous 
punctures. Hoad with the ocelli red, the eyes dark fuscous; 
antonnro ochracoous, third joint fuscous towards apex (remainder 
mutilatod). Pronoium with the anterior half of lateral margins, 
and tho posterior margin of lateral angles, narrowly ochraecoUH. 
Anterior portion of lateral margins of coriuin and apex of Houtollmn 
narrowly ochracoous; corium with tho disk darker in places by 
coniluont punctures and fuscous shadirigs. Membrano pale fuscous, 
inner two-thirds much suffused with pitoliy-black, tho outer margin 
spotted and marked with fuscous, tho venation reticulated at inner 
basal area. Body beneath brownish ochracoous, much suilusod 
with pitchy-black on stornum, baao and near apox of abdomen, 
remaining surface darkly punotato, with a marginal segmental 
sories of small black spots. Logs ocliracoouB, foinora and busoH 
of tibios more or loss spotted with black, apicos of tibito and tho 
tarsi (excopting tho bases of joints) fuscous-black, nostrum 
(excluding basal joint) moro or loss fuscous. Antoniun witli tho 
second and third joints suboqual in length, tho remainder muti¬ 
latod. Long. 11 mm.; exp. pronot. angl. 0 mm. 

Ao CABANA, n. g. 

Allied to EcLcnw, Dali, but having tho hoad loss elongated, tho 
central lobe only very slightly projecting in hunt of the lateral 
lohos. Antonucc hvc-jointod, Vendor, inserted a little in front of 
the oyes, the antenniferous tuboreles prominent and obtusely sxib- 
spinous; tho basal joint distinctly passing tho apox of the hoad. 
Eyes prominent and globose, llostrum not extending much 
boyond tho posterior ooxtu, with tho second joint not equalling in 
length tho third and fourth joints combinod. Pronoium with tho 
latoral angles strongly produced into moderately stout spines, tho 
lateral margins concavo, the anterior lateral margins obscurely 
cronulate. Ventral furrow short, not extending boyond tho second 
abdominal segment; other characters generally as in Mcionm. 

Accarana metallica , n. s. (PL XI1L, fig, 4). 

Ochracoous, thickly covered with coarse bronzy-green punctures. 
Head with the basal margin and the posterior lateral margins of 
control lobe purplish red; oyes purplish rod, the margins ochra- 
ceous; antennas fuscous, the basal joint more or less ochracoous. 
Pronotum with the anterior and posterior margins very narrowly 
ochraceous, the produced pronotal angles purplish red, Soutellum 
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with tho apox oohraeeous and very sparingly punctate, a small 
fovoato dark motallio-groGn spot at each basal angle. Coritim 
tinged with purplish, except) at costal aroa. Membrano shining 
fusoous, tho veins, base, and latoral margins bluish black, the apex 
palo fuscous. ConnoxLvum ochracoous, with a few dark puncturos, 
tho sogmontal anglos narrowly dark bluish black. Body boneatli 
and logs ochracoous; legs spotted with black, a submarginal fascia 
to prostornum and abdomen mctallic-green, surrounded with 
purplish puncturos, a broad submarginal fascia to moso- and meta¬ 
sterna purplish. Antomife with tho fourth and fifth joints 
longest and Ruboqual in length, socond and third joints Ruhcqual or 
third joint a little longor than second, third, fourth, and fifth joints 
piloflo. The pronofcal angles subacute and dirocted outwardly. 
The mombrimal vcius arc longitudinal, and not roticulatod. The 
rostrum is ocliracoouR, stroakod with fuscouR above, and just 
passes the posiorior coxa*. Tho antorior femora aro obscurely 
Bpinod benoath towards apox. Long. 15 mm.; oxp. pronot. angl. 
9 mm. 

Agonoscelis rutila . 

Gimex rntilus, Eabr., S. Ent., p. 714, 88 (1775). 

Somewhat generally distributed throughout tho Malay 
Archipelago, and found in Australia. 1 possess speci¬ 
mens from Port Moresby and Duko of York Island. 

Novattlla, n. g. 

Hoad large, broad, about as long hr pronotmn, lateral margins 
modoraloly and ooneavoly simialo, contral lobo very slightly pro¬ 
jecting in front of lateral lobos. Antenna* iive-joiutod, eyos some¬ 
what oxsorlod. Prouotmn twico as broad as long, latoral margins 
slightly sinuate, tfcutollum subtrinngular, shorter than ooriuni, 
narrowod beyond middle, tho apex rounded and extending a little 
boyoud tlio biiRo of membrane. Cerium outwardly and modorately 
convoxly laminate, and coarsely punctate. Connoxivnm projooting 
boyoud middlo of corium. Bo&trum passing tho posterior coxae. 
Abdomen somewhat obscuroly sulcated near base. Tibito sulcatod. 

I place this genus noar Afrania , from which tho 
sulcatod tibiae will alono at once distinguish it. It also 
includes the Pentatoma virgata , Dali, 
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Noimtilla fascintu, n. h. (hi. XIIL, fig. 2). 

TCoad roddisli odnaocous, nuugms ol tho conti id loin 1 ami eyes 
Bomowhatbldckifih; anion mo black, with the basal joint oohtnooow*. 
Pronoltnn olivaceous, tinned with loddish antonoily, the anloiiov 
and lateral margins lutoous, and crossed by si\ bioad black fascia 1 , 
of which the socond on each sido is shortest and slightly ciu ml. 
Scutollum palo olivaceous, with two broad longitudinal black 
fascia?, and with a small black punctate spot at ouch basal angle. 
Corium reddish ochraccous, with a bioad irregular black fascia. 
Mombrane black, with tho apical margin palo fuscous. Body 
beneath reddish oehraceous or pale violaceous, latoial mnrgnib of 
sternum and abdomen broadly black, and n broad central laseia to 
abdomen (sometimes not leaching base) uIho black. Legs blight 
olivaceous, tho tarsi infuscated. Antenna* with tho foiu’th joint 
longest, second slightly shorter than Ihiid. Head obbeuroly trcuiR- 
versely striate, Pronotum, bculelliuu, and corium coarholy punc¬ 
tate, apex of scutellum almost impunotate. Long. 8 mm. 

This species is allied to the Australian N. virgata, 
Dali., from which it not only differs by tho more faseiato 
markings, but also by the structure of the antemim, 
which in N. virgata have tho second and third joints 
subequal in length. 

Plmilia affhiis. 

Plnihtia ttffinh , DalL, List. Hem., 1, p. 252, 50 (1853). 

Originally described from Australia; also found in 
Duke of York Island. 

CuBpicom 2 ampin. 

Caspicona ctnq)la } Walk., Cat. Hot, 2, p. 881, 0 (1807). 

Originally described from Wagiou. 

TERSABATQMINiU. 

Agapophyta bipimctata. 

Agapophyta Upwnctata , Boisd., Voy. de PAslrol., Eni, 
ii„ p. 620, t. ii., L 5 (1885). 

A somewhat local species. 

DmmoKom 

Megymenum papuensis, n, s. 

Allied to Af. Mbpurpwrctooens, Westw., but differing by the 
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trunoate, and not eonouvo outer margin of fclio latoral pronotal 
angleH, and by tho lateral lobes of tho bead boing not distinctly 
cleft antoriorly. Long. 12 to IB mm, 

comiDM. 

GO LIE INiK. 

Div. Miotatlia. 

Mycillur, n. g. 

Head emarginato botweon the antonniferous tuboreloB. Antenna* 
with tli© basal joint about equal in longth to tbo fourth joint, which 
is longer than the third. JPronotum with the lateral anglos 
moderately produced, the lateral margins obscurely crenulated. 
Rostrum witli the fourth joint about equal in length to tho second 
joint, third joint shortest. Abdomen bouoath (in tlio malo) with 
tbo first and second segments elevatod, and centrally somowhat 
produced posteriorly, prolongation of first segment omarginate, 
that of bocond segment convex, socond sogment with a somewhat 
acute and robust tubercle on each side, tliird segmont with a small 
tnborcle on oach latoral margin. Posterior femora (in male) robust, 
curved, obscurely spinod bonoath, more prominently bo at apox; 
posterior tibia* flattened and dilated on each side, outwardlyconvox 
for nearly the oniiro length, and terminating in a short recurved 
spine at apox, inwardly dilated for noarly half its length, with its 
inner margin crenulato. 

Thin gonus is allied to Pleetrocnemia and Pternisiria . 

Mjjcillus erpUcaLna, n. b. (PI. XIII., fig. 11). 

$, Dark fuscous, finely and more palely pilose. Antonnro with 
the apical joint greyish browu and thickly pilose; apox of tho 
Hcutollum otdiraceonH. Antennie with the first, second, and fourth 
joints subeqiiul in louglh, the third joint shortest; lateral angJos of 
the prouotum moderately and subacutoJy produced; rostrum 
reaching tho intermediate coxa 1 . Long. 20 mm,; exp, pronot, 
angl. 7i mm, 

Div. CLOXtESMAUTA. 

Priovnmicom Jlavice rps. 

Nemalopus Jlaviceps , Guor., Voy. Coq. Ins., p. 177, 
Atl., 1.12, f. 10 (1830). 

Apparently confinod to New Guinea and the adjacent 
islands. 
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Div. (ioNOClilUIUA. 

('I (>tom oipha al ter tut h i . 

Gonocerus alternatus , Dali., Lint. liciu., 2, p. 105, 6 
(1852). 

Originally described from Java, but a Nmv Guinea 
specimen is also contained in the British Museum 
collection. 

Div. Leptoooribaria. 

Leptocorisa acuta . 

Cimex acutus, Tfrunb., N. ins. Sp., 2, p. 84 (1783), 

A very widely-distributed species, recorded from China, 
Philippine Islands, Java, and Australia, but not pre¬ 
viously from New Guinea. 

Div* Alydaria. 

Riptortus linearis. 

Cimex linearis , Fabr., Syst. Ent., p. 710, 02 (1775). 

A very widely-distributod spocies, already recorded 
generally from Continental India to New Guinoa. 

Div. Serinbtharia. 

Serin ethafascicollis. 

Serinetha fascieollis ) Wall:., Cat. Hot., iv., p* 148 
(1871). 

The typical specimens are from the island of Mysol. 

hUGMlDM. 

Lmasim 

Astacops plagiatus. 

Astacops plagiatus , Stal, Ann. Soc. Ent. Fr., sor. 4, 
vol. 5, p. 186, 1 (1865). 

Described from specimens received from the island of 
Mysol. 

Astacops australis . 

Astacops australis , Boisd., Yoy. Astr. Ent., 2, p. 687, 
t* 11, f. 15 (1885U 

This species is already recorded from New Guinea* 
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Montaltus, n. g. 

Metastemum behind obliquely truncated. Eyes prominent, but 
not stylated; ocolli about tho same distance apart as from eyes; 
head grooved on each side before eyes ; basal joint of the posterior 
coxte longer than the second and third jomts together. Scutellum 
with an apical raised central caiina. Rostrum with the third and 
fourth joints suboqual in longth. Femora unarmed. 

I place this genus near Graptostethm , Stal. 

Montaltas tricolor , n. s. (PL XIII., fig. 9). 

Head, antonnaa, anterior third of pronotum, legs, and abdomen, 
red: posterior two-thirds of pronotum, scutellum, apex of corium, 
and baso of membrane, black; eyes, and corium excluding apex, 
luteous; stornuin dark violacoous. Antonnee with the first joint 
short, the second and fourth joints subequal in length and a little 
longer than the third joint, the fourth joint palely piloBe; head and 
pronotum finely and sparingly pilose. Long. 10 mm. 

P YRRHOCORID A3. 

PYRRHOOORINA3. 

Ectatops ruficoeta . 

Ectatops ruficosta , Walk., Cat. Het., vi., p. 27 (1878). 

Originally described from New Guinea. 

Tho specimens collected by Mr. Sayer have the pale 
markings yellow and not rod, as in the typical specimen 
described by Walkor. 

IHndymus vanus, 

Vindymus varius , Walk., Cat. Het., vi., p. 9 (1878). 

In the British Museum collection are specimens from 
Aru, K6, and New Guinea; I also possess specimens 
from the Duke of York Islands. 

In the specimen collected by Mr. Sayer, as well as in 
those from the Duke of York Islands, the pale coloration 
is yellow and not red, as in those described by Walker. 

Dindymm nigeUm, n. s. 

Head above and beneath, antennas, pronotum, scutellum, base of 
corium to about apex of scutellum, rostrum, sternum, legs, and 
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central base of abdomen, bluish blaok; abdomen, coriuni, mem¬ 
brane, and basal half ol npical joint of nntcuna 1 , ochiaeooiiH; tibia 
and tarsi somewhat btowuisli, PronoLum behind the imt tutor 
transverse impression and tho oorimn somewhat coarsely punctate; 
soutellum Bomowhat gibbous at base; anterior femora Hpincd 
beneath near apox; antennas with the basal joint longest, second 
and fourth joints subequal in length, and a littlo longor than the 
third joint. Long. 12 mm. 

This species is placed near D. alhieomi#, Fabr. 

Dysclerous ciriyiihtus. 

Chnex cingnlatus, Fabr., Syst. Ent., p. 719,108 (177/1)* 

A very widely-distributed species, found in Continental 
India and China, and distributed throughout tho whole 
length and breadth of the Malayan Archipelago. 

Dysdermis papuensis, n. s. 

Body above black; anterior area ol pronotnm reddish ochracoous; 
margins of pronotum and costal, claval, and apical margins of 
corium oohraceous, posterior margins ol momhiano narrowly 
greyish. Body beneath i eddish ochraoeous; lioad, logs, a largo 
spot on meso- and metastoma, and disk of basal segments of 
abdomen, black; anterior and posterior margins of pro sternum, 
posterior margins of moso- and mGtastorna, outer margins of 
coxoe, and posterior margins of abdominal segments, pale sinning 
oohraceous-white; outor margins of sternum and corium beneath 
ochracoous. Rostrum reddish ochracoous, basnl joint and apex 
black, the last extending to the second abdominal segment. 
Antenutn with the first and fourth joints subcqnal in length, apex 
of tho first joint slightly incrassafotl, second and third joints 
shortest, sooond longer than third. Long. 10 turn. 

Allied to j D. philippinits, H.-B., and I), dmmatus, 
Boisd. I posaess a spocimen of thin Bpocios from 
Murray Island. 

Dysiercus mesiostigvu n. s. (PI. XIII., fig. 12), 

Ih/sdercus mmostigma, Walk, (MB.)* 

Reddish ochraoeous; antennae, eyes, babal margin of hontollnm, 
a spot at basal angle of membrane, rostrum (excluding base), tibia, 
tarsi, anterior margin of mesosternum, and a latoral series of 
ventral spots, black or blackish. Membrane brownish ochraoeous 
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Antenna very narrowly reddish at baso, first, second, and fourth 
joints subequai in longth, third joint (shortest, roHtrum long, 
roaching the penuHimate segment of the abdomen, 

Var. a. Abdomen boneath without the blackish latoral series of 
spots. Long. 20 to 22 mm. 

This speoics is arranged in the British Museum 
collection under tho above apparently manuscript name, 

Djjsdercus simplex , n. s. 

Uead red; eyes, antenna, and a basal spot behind each eye, 
black. Pronotum ochraceons, a transverso spot before anterior 
margin rod, narrowly borderod with fu&coua, the posterior disk 
sparsely punctured with fuscous. Scutelhmi black, the apex 
triangularly reddish ochraceons. Cerium pale fuscous, tho costal 
margin broadly ochraceons, the claval and inner margins vory 
narrowly ochracooua. Membrane dark fuscouR. Body boueath 
castaneous, margins of prostermmi, posterior margins of mebo- 
and motastorna, and posterior margins of abdominal segments, 
very pale luteons. Legs and rostrum blackish. Antenme with the 
first and fourth joints longest and subequal in length, second 
longer than third, which is very short, Rostrum passing the 
posterior coxcc. Long. 12 mm. 

REDUVIIDiE. 

REDUYimah 

Ilelonotus exsiujiens. 

Jlelonotns exsugiens , Stal, Ann. Soc. Ent. Fi\, box*. 4, 
vol. 8, p. 29, 2 (1868). 

Previously recorded from Now Gruinea and the neigh¬ 
bouring islands. 

Pabptus bieolor , n. s. (PL XILL, fig. 10). 

Shining blackish; pontorior lobe of the pronotum and the corium 
brownish ochraceoufl. Tho head, rostrum, anterior lobe of pro¬ 
notum, and legs are somewhat very dork castaneous, the soutellum 
and abdomen moro bluish black. Tho lateral margins of tho 
anterior lobe of the pronotum are unarmed; the posterior lobe 
possesses two discal, long, suberect spines, the latoral angles are 
also strongly spinous, all the spines subacute, slightly xeourved, 
and blackish in hue, Tho abdomen on each side is angularly 
ampliated. Long. 18 to 14 mm. 

Allied to P. longispinus, Stal. 
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Paloptus niff risent in, 

Paloptus niffi'i sen tin, Stul, Btott. Wilt, /oil., pi. 22, 

p. 188/1 (1881). 

Hitherto recorded from Now Guinea and its adjacent 
islands. 


ACANTH ASPI1 >INJ!3. 

Dnrganda ni gripes. 

Durgandit nic/ripes, Sign., Ann. Mus. Genov., xv., 
p. 548 (1880). 

Described from New Guinea. 


Velitra interrnptus. 

Pirates interruptus } Walk., Cat. Hot., vii., p. 124 
(1878). 

Described from New Guinea. 

STENOPOBIM. 

Oncocephalu8 anrndipcs. 

Oncocephalus annulipes , Stul, Ofv. Vet. Ak. Fdrli., 
1855, p.44,1. 

A very widely-distributed spocios, already recorded 
from Southern and Tropical Africa, China, Philippines 
Islands, Australia, and Now Caledonia, and the limits 
of its range of distribution still undetermined. 

PELOGONIDA 
Pelto 2 )teru 8 sp. ? 

One spocimen, which may probably provo to bo the 
P. mawothwax, Montr,, described from the island of 
Woodlark. 


NOTONECT1MJ. 

Enithares sp, ? 

One specimen only, rendering determination doubtful 
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RHYNCHOTA HOMOPTERA. 

CICADIDiE. 

Beet aria exhamta. 

Cicada exhamta , Guor., Voy. Coq. Ins., t. 10, f. 6* 

Appoars to be somewhat generally distributed in the 
eastern area of tho Malayan Archipelago. 

Bceturia bcccarii. 

Bceturiabeccarii , Diet., Ann. Mus. Civ, Genov., ser. 2 a y 
vol. vi., p. 524 (1888). 

[ originally described this species from a specimen 
collected by JDr. Boccari on Mt. fcjingalang in Sumatra. 

FULGORIMl. 

ITOGOKINiE. 

Mvuilla, n. g. 

Allied to Polydiciya in having the whole venation of the tegmina 
reticulated. The face possesses three longitudinal oarin©, the 
central one extending across its whole length, tho other two some¬ 
what oblique and not reaching apex, which is not broader than tho 
olypous. Tegmina four times longer than broad, much longer than 
wings. Rostrum long, about reaching tho ponultimate segment of 
abdomen. 


Mijrilla ohscura t n. s. (PI. XIII., fig. 8). 

Hoad and thorax above ochracoous or olivaceous, inoro or less 
Hpolled and marked with black, abdomon abovo with rather more 
than basal half black, remainder pale olivaceous. Hoad and thorax 
beucath black, spotted with ochracoous; logB black, femora with a 
subapical, and anterior and intermediate tibice with two ochracoous 
aunulations, posterior tibito almost wholly dark oohraceous; abdo¬ 
men beneath blackish. Tegmina with more than basal half 
fuscous, tho reticulated vonation ochracoous, apical area pale 
hyaline, with irrogular black markings, a few linear black spots on 
costal margin. Wings with basal two-thirds black, apical aroa pale 
hyaline, extreme base tinged with carmine. Long. exoL tegm. 
17 mm.; exp. tegm, 48 mm. 
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Ih'Miiltthtt at t jfll(t } n. h. 1,1*1. X1II M lift* * r 0. 

utul thorax utmvo ulivucoout*, <* # \<»** in t*oui, uhdmm*n show* 
bliudush, Khadctl with hnght gmm it t fm u* a tut njmv ; lnnl> lu'tnath 
tuul lags molt* or W. ohvncnniH brown. # P»\wth toon than 
basal half reddish brt»\ui, with noma small Mutton <1 uit guhu pal* r 
spots, with a. small black spot near bane, and I ho upa-al iih*h dark* t, 
with two rutht*r prominent black «potH, WingHwitli a little h" » 
than basal half blackish, with a mitral bright greenish patch, 
remaining area pale hyaline, the venation anil extreme apex pah' 
fuaooiiH. Long. oxcl. togm. 18 mm.; exp. togm* 80 mm. 

moTYOMlABim 

Aenrm tmellata, n, 8. (M* XJIh, fig* 7). 

Black; abdomen sanguineous, with its apex block, Btoruum and 
ooxoi oohracoous ; togmina pale brownish ochraceoua, the venation 
Bpottod with blackish, and with a subquadrato black spot a little 
before middle ol‘ inner margin, a smaller spot on disk, the apical 
third mostly blackish, with ochracoous markings. 

This species has the head non-profcuborant, or only moderately 
prominent beyond tho eyes, thus oasily distinguishing it from 
A. rostrifera , titul (a species described from Mysol), but to which 
it is somowhat allied in the pattern and coloration of the tegmina. 
Long. excl. tegxn. 11 mm.; oxp, tegm. ‘24 mm, 

OILECOHDA 

Comoscarta bamtviga (var*). 

(Jmopis bamtiigd , Walk., Journ. Linn, Hoc., vol. x., 
p. 280, a. 802 (1867). 

Originally described from Mysol. 

JASSID2G. 

Teitigonia sayeri, n. s. 

Tettigonm macdieoUis, Walk., Journ. Linu. Hoc., 
vol. x., p. 802, n, 862 (1867). 

Dr. Signoret, in 1863, having used the specific name 
of imcuMcollis for a Central America species of TdtU 
jonia, Walker’s name cannot stand, and I therefore 
* propose that of T. aayeri for the New Guinea species. 


Bytlmcopua ? sp. 
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MEMBBA0ID2B. 


Gentvotus ! (rtticaps. 

Centrotus alticeps , Walk., Journ. Linn. Soc., yol. x., 
p. 188, n. 257 (1867). 

Originally described as from tbe island of Aru. 


Explanation of Plate XIII. 


Fig. 1. Allocotua aayrri. 

2 . Nnvatilla frtaciaia. 

3. flcrticius typicus. 

l. Accarana ?nr tallica* 

5. Vrsutlaba scylla. 

6 . Aaopus viicans. 

7. Aearna iessallata. 

8. Myrilla obscura, 

9. Montaltus tricolor . 

10. Paloptm bicolor . 

11. Mycillica explicate* 
l k 2. Dy adore ua mwioatigma. 
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XIV. On some new Longicorn Coleoptcra . By Frances 
P. Pascoe, F.L.8., &c. 

[Read November 7th, 1888.] 


Plate 

OERAMBYCIDiE. 

Neooerambyx sordidus. 

Zamium crocatum. 

XyBtrooera promeooides. 

BetheHum punotioolle. 

Zathocus Batesii. 

CeroBmm lindgerum. 

Pempsamacra argentata. 

„ condita. 

Mecaspis simulatrix. 
i, dives. 

Promecea auratus. 

„ longioollis. 

„ austerus. 

Eroschema affine. 

Icariotis, n. § 5 . 

,, unieolor. 

„ fulvioornia. 

,, Bcapularis. 

Eeoiisis, n. g, 

„ abdominalis. 

Apheledes, n. g. 

„ velutinus. 

Antigenes, n. g. 

„ funebris. 

LAMUDiE. 

Psaromaia Renei, 


XIV, 

Eryalus, n. g. 

„ polyspilus. 

Grynex, n. g. 

„ lineatns. 
GrammceohuB ligatus. 
Ecyi’OBohema rugata. 

Atybe nigritarsis. 

Ropioa cylindrioa. 
Amblesihis geminus. 
Qophronica reducla. 

,, amplipennis, 

„ oblonga. 

Corns, n. g. 

„ annulicomis. 
Paohypeza marginata. 

„ teres. 

Sparna maoilenta. 
Ohrysaperda collaris. 

Glenea Oelia. 

Volunania morosa. 
OohriBsius, n. g. 

„ Btictious. 

Orica, n. g.* 

PRIONIDiE. 
Syennesis, n. g. 

„ dispar. 

* Por Zygooera ? albo-virgftta, Falrtn, 


Neooerambyx sordidus . 

N. pioeo-fascus, pube brevi grisea omnino toctus; prothoraoe 
valido, interrupt© plioato; elyiris paulo planatis, baud ampliatis. 
Long. X8 

Laos. 

Pitchy brown, everywhere covered with a short greyish pube- 
soence; scape of the antennas short, stout; prothorax broadly 
transverse, roughly rounded at the sides, anterior border smooth, 
the rest interruptedly plicate; scutellum transversely triangular; 

TRANS. ENT, SCO, LONE. 1888.— PART IV. (DEO.) 2 L 
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elytra bubparallel, flaltisli, not broader than the middle of tho 
prothorax, posteriorly bordering the mitiuo aroolato; pvoHtormuu 
raibod, truncate, and pointod behind. 

This species has the facies anil peculiar pubescence of 
Tcmrotagm Klugii , but tho characters aro more in accord 
with Neocerambyx . Tho whole subfamily aro, as Ltteor- 
daire observes, " rebels to classification.” 

Zamiwn eweatim . 

Z. angusium, deprebsum, omnino nitide fulvum, brovitcr 
pilosum; prothorace obsolete quadii-tuborculato; elytiis parallolis, 
irregulariter eubtiliter punotatis. Long, 6 lin. 

Hub . Natal. 

Narrow and depressed, everywhere glossy fulvous, with short 
inconspicuous hans; hoad and piothorax hnoly but not closely 
punctured, the lattor with lour very laintly-maiked tuborclos, tho 
base fringod with short greyish hairs; bcutollum small, scutifoim; 
lytra parollol, finely and irregularly puuclurod; abdomon covered 
with long golden hairs. 

The coloration and narrow outline will at once dis¬ 
tinguish this species. 

Xystrocem promecoides . 

X. angusta, oyanea, subuitida, antonnis mgris; olytris confortim 
punotatis, podibus tenuatia; femoribus clavatis, vix ouniprossis. 
Long. 6 lin. 

llab . Malacca iPalani). 

Nawow, dark blue, somowhat glossy, head and prothorax lighter, 
the lattor subtransvorRG, slightly bicallous on each side; an Urn me 
black, botoso benoath; scutollmn inconspicuoiiM: olvtra not broader 
than the prothorax, very closolv punctured, tlio npux 

entire; legs slender. , 0 ;, m * d lGmura scarcely compressed, 
slightly oxtoivT ^ ond ihQ bod yi body beneath brilliant blue; 

propeotr JOiyimnct,wod - 

Allied bnt , inter alia t its very slondor 

Wa will 0 ffl c . e ^s^guish h. It has a marked rosom- 
Ece to? m s pecies of Promem, 
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Bethelium pnncticolle. 

B. angustum, testaoeo-pioeum; prothorace ovato, fortiter areo- 
lato-punctato; elytris parallelis, flavesoenti-bifasoiatis; femoribus 
brevibus, pedunculatis. Long. 2 lin. 

Hab. Fremantle (Western Australia), 

Narrow, sparsely hairy, testaceous-pitchy; head rugose; eyes 
distant above; antennae slender; prothorax ovate, somewhat longer 
than broad, with areolated coarse punctures; soutellum soutifonn; 
elytra parallel, unevenly depressed, and irregularly punotured, 
each with two pale yellowish bands, the first—antemedian—not 
meeting at the suture, tho second—poBtmedian—oblique; femora 
short, pedunculate. 

A narrower species than its congeners, and with an 
oblong prothorax, not so gradually constricted at the 
base, and coarsely and somewhat peculiarly punctured. 

Zathecits Batesii. 

Z. oblongus, parce pubesoens, testaoeus, capita, prothorace 
lineisque elytrorum piceis; prothorace utrinque modice rotundato; 
elybris singulis lineis duabus elevatis testaceis. Long, 9 lin. 

Hab. Aguana (Ecuador). 

Oblong, sparingly pubescent, testaceous, the head, prothorax, 
and lines on the olytra pitchy; antennee much longer than body, 
joints, except the first two and last two, brown at the apex; pro¬ 
thorax uneven, rounded from the anterior third, its disk with fivo 
oblong tubercles (X ); soutellum triangular; elytra irrogularly 
punctured, each with two raised lines, the outer well-marked, 
nearly prolonged to the apex, the inner very slight and confined to 
the baso; body beneath and apical half of the femora oheetaut- 
brown; mososternum triangular. 

Mr. Bates pointod out this species to me as a new 
member of his genus Zathecus (Entom. M. Mag., iv., 
p. 26, 1867), differing from his Z. graphites in coloration 
and sculpture. The upper surface has a Tarnished 
appearance; the raised linos on the elytra are semi¬ 
transparent, and are ontirety testaceous. 

Cwesium lin&igerum, 

0. bruruxeo-testaceuin; prothorace cylindrioo, lateribus vix 
rotundaiis, basi quam apice baud latiore; elytris parallelis, linois 

2 n 2 
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albo-pilosis longitudinalitor indutis; fomoribus modico crassis. 
Long. 6 lin. 

Hob. Queensland. 

Brownisli testaceous; uppor surfaco finoly punctood; antonnw 
rather shorter than the body, third and fifth joints longost, sixth 
and seventh equal and shorter, tho rest giadually shorter; pro¬ 
thorax nearly cylindrical, sparsoly pubescent, tho base not broader 
than the apox; soutellum semicircular; elytra parallel, rounded 
at the apex, eaoh with six or sovon longitudinal lines of obliquoly- 
placed white hairs, those at the side and apox not in lines; body 
beneath and legs sparsely pubesoont; femora moderately stout. 

The well-developod lines of obliquoly-placed hairs aro 
characteristic of this species. 

Pempsamacra argentata. 

P. fuBca, squamis suborgenteis tocta; prothoraoe oblongo, lateri- 
bus in medio paulo rotundatis; antennis longiusculis, artioulis 3, 
4, 5 tenuatis, sequentibus conjunctim clavatis. Long. 4 liu. 

Hah. Eclipse Island (Australia). 

Allied to P, subawea, but with longer antenna), especially tho 
third, fourth, and fifth joints, whioh are also obviously moro 
slender, the remaining joints forming the club less compact, and 
the prothorax more oblong; head, prothorax, and elytra finely and 
closely punctured, covered with yellowish metallic scalos* with a 
brown spot in the middle of eaoh, and another near the apox; 
soutellum transverse and slightly rounded behind; apical half of 
the fifth joint of the antenn© silvery. 

Pempsamacra condita, 

P. fulva, squamis aureis parvis asporsa; prolhoraco minus 
angusto, basi constricto; antennis longiusoulis artioulis 3—8 
tenuatis, sequentibus tribus conjunctim clavatis. Long. *J £ fin. 
Hab, Queensland. 

Fulvous, sprinkled with small goldon soalos, the uppor surface 
minutely punctured, the intervals raised; antenna) rather long, 
the third, fourth, and fifth joints longest, tho sixth, sovonth, and 
eighth gradually shorter, the last threo forming a well-marked club; 
prothorax scarcely longer than broad, slightly rounded at tho 
sides, constricted at the base; soutellum triangular; elytra mode¬ 
rately broad, an antemedian spot of golden scales on eaoh; body 
beneath and legs with Bilyery scales. 
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This species may be placed near P. $ygm<za } which 
has stouter antenna not clubbed as in the species here 
described. 


Mecctspis simulatrix. 

M. elongata, violaeea, antennis nigris; scutollo val&e elongate, 
laavi; femoribus muticis; corpora infra ad latera argenteo-pube- 
scente. Long. 11 lm. 

Hah West Africa. 

Closely allied to M. violacea^ but with all the femora entire, and 
the scutollum smooth, not transversely corrugated, the third joint 
of the antenna as long as the two next togethor; prothorax trans- 
vorse, with two broad impressions on each side; olytra minutely 
punctured; body beneath glossy violet, the sides of the metathorax 
and of the abdominal segments with thin silvery pubesconoe; 
femora and tibiae violet, tarsi with white pubescence. 

Mecaspis dives . 

M. nitidissime aureo-ouprea; prothoraoe disco rugoso-elevato; 
soutello transversim plicato; elytris ampliatis; segmento ultimo 
abdominis paulo emarginato. Long. 16 hn. 

Hah Delagoa Bay. 

Very glossy golden oopper, the elytra varying to green; antennae 
black, a little more than half the length of the body, the third joint 
as long as the two next together; prothorax with a large conical 
spine on each side, the disk elevated into two slightly corrugated 
oallosities; soutellum transversely wrinkled; elytra broad, finely 
punctured, the sides with a slightly expanded margin; femora 
glossy lutoous, blackish at the apex, tho middle femora emarginato 
benoath; intermediate and posterior tarsi with a whitish pile; 
body benoath golden, varying to coppery; last abdominal segment 
slightly emarginato. 

In tho broad elytra this spocios agrees with M. ewpla- 
nata , but it has no “ velutine ” patches nor stripes. The 
specimen here described is a female. 

Promm auratue . 

P. angustus, viridi-aurous, antennis—articulo basali exoepto— 
tarsisque nigrioantibus; prothoraoe in medio et ad basin latiore. 
Long. 8 lin. 

Hah Grahamstown, 
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Closely alliod to P. hngipes % but more riolily coloured, the pro¬ 
thorax broader in the middle, and the Imho much broader than the 
apox; the antonii® of the malo more than twice as long as tlio 
body, the last fivo joints ospociaDy longer compared to the same 
joints in P. lotigipos. 


Promeces longicollis . 

P. angustior, nitido viridis vel oyaneus, antennia nigris; pro- 
thoraco elongate, tonuato, disporso punotato; elytris corrugatis, 
dense puuctatia. Long. 5 lin. 

Ilab . Natal. 

Allied to P. viridis > but at once distinguished by its much longer 
and narrower prothorax, not densely punctured, and its longer 
muzzle. Colour as to violot, green, or dark blue, is subject to vary. 

Promeces austerus . 

P. (?) elongate, saturate oyaneus; prothoraco foroo-viridi; 
antennia nigris, articulo ultimo subulato; corporo inlra viridi; 
femoribus nitide violaceis. Long. 9 lin. 

Hab. Natal. 

Elongate, dark bluo, nearly opaquo, prothorax brassy green, 
antennae block; body beneath glossy greon ; fomora dark bluo or 
violet, the four anterior strongly olavate, tlio posterior, as woll as 
their tibiae, long and slender; boad and basal joint of the antennae 
coarsely punctured j automate longer than tho body (? V), mode¬ 
rately thioker upward, the last joint subulate, scarcely longer than 
tho preooding ono; prolhorax stout, roundod at tho sides; soutollum 
triangular; elytra closely and minutoly punctured, a faint longi¬ 
tudinal line on each; under surface glossy bluo, abdominal sogmonlH 
with thoir posterior margins blaok. 

A somewhat dull-coloured species, tlio prothorax only 
slightly glossy, and in a certain light blackish. The 
male of P. longipes has 12-jointed antennas; speeios with 
elevon joints Laoordairo would exclude from the genus. 
Ffihrrous has apparently done so in his genus Hypocrites, 
but, until we know the sexes of all the spocies, I am not 
disposed to adopt it. Promecidut of the same author is 
not adopted in the Munich Catalogue. 
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Eroschema affine* , 

E, angustum, atrum, infra nitidmn, prothorace, seutello, ely* 
irisque rubrisj scutello triangulari; antennis artioulis 6—H 
attenuate, Long, fij lin. 

Hab. Queensland. 

Allied to E. Poweri , but narrower, tlio prothorax and scutellum 
the samo colour as tho elytra, the antenna with the joints from the 
sixth to tho eleventh inclusive more slender and cylindrical, and 
the scutellum triangular, not broad and rounded behind. The 
elytra have four strongly raisod lines on each, exactly as in 
E, Powori, with tho intervals strongly punctured; tho body 
beneath is also glossy black. 

IOAItlOTIS. 

Caput ante oculos breve; clypeus distinctus. Antennse sotaceBo, 
corpore longiores, propo oculos insert®, articulis tortio quartoque 
breviusoulis, soapo claviformi, vix elongato. Oculi ovati, supra 
distantes, subtenuiter granulati. Prothorax oblongus, Inormis. 
Elytra subtrigona, huineris promintilis. Pedes sat elongati; 
femora clavata, mutica; tibice rectse; tarsi elongati, validi; ungui- 
cnli tenues. Metasternum breviusculum. Cox® antic® separatee; 
posticoo contiguee. 

This genus differs from Toxotus principally in the form 
of the prothorax, which is rounded at the sides, and not 
dilatod at the base ; the female, however, of I. scapulans 
has a rather conspicuous tubercle at the sides. The 
antennsB of tho throo species here described are some¬ 
what variable. 

Icariotis unicolor . 

I. opoca, omuiuo nigroscons, pubo pallido silaooa lovitor indufca; 
elytris lincis tribus fore obsolctis instniotis; antennis (<?) corpore 
paulo longioiibus, ortioulis tertio quarto quo eoqualibus. Long, 
6 lin. 

7 lab, Madagascar. % 

Dull brownish black, with a thin silaoeous pubescence; head 
and prothorax finoly and closely punctured, tho lattor rather longer 
than broad, the disk slightly convex on eaoh side; soutellum 
triangular, ooverod with coarso white hairs; elytra much narrower 
towards the subiruncate apex, each with three nearly obsolete 
longitudinal lines; body beneath and legs with pale greyish 
pubobconce; the hind femora oxtending a little beyond the elytra. 
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The claw-joint is very slondor at tho base, but scarcely 
spatulato as in Logistic ns rostnttus ; tho usually minute 
joint at its baso—roally iho fourth—in very coiiBjriononB. 
The pubesconco to tho naked eyes has a whitish appear* 
anco. 

Icariolis Jnlvicorms . 

I. nigricans, pnbe brovi albida induta; anlouuis eorporo brovi* 
oribus, ariiculis a tertio fulvin; olytris a baai fore ad apioom late 
sulcaUs. Long. C lin. 

Ilab . Madagascar. 

Blackish, with short whitish pubesconco; antenna* fulvous 
from the third joint; head and prothorax finely and closely pnno- 
turod, tho latter scarcely longer than broad, tho baso not nurrowoil j 
sontellum rounded at the apox; elytra moderately narrower 
towards the somowhat obliquely trimoato apex, each with a groove- 
like doprossion from tho baso, gradually growing fainter posteriorly; 
body beneath with silvory pubesoouoo; hind fomora not passing 
beyond the elytra. 

Allied to /. micolor , but with shorter femora, grooved 
elytra, and fulvous antemm My specimen is appa¬ 
rently a male. 

IcarioUs scajndaris , (PI. XIV., fig. 4). 

I. subnitido nigra, liumeris luteis, pube tomiissima induta j 
elytris haud linoatis; antennia (^) Comoro pa\do longioribus, 
artioulis tertio quartoque brovioribus, fero tuquaUbus. Long. 4 lin. 

Hab, Madagascar. 

Narrower than tho last, black, slightly glossy, with iniuuto 
scattered pubesconco; hoad and prothorax finely and closely punc¬ 
tured, tho latter conspicuously longer than broad, the disk with a 
with whitish hairs; olytra minutely punctured, without raised 
small tuborolo on oaoh sido at tho baso; soutollnm triangular, covered 
linos, the apox trunoato; body beneath and logs with a sparse 
ashy pile. 

4 What I tako to be tho female, has shorter and move 
linear antonnso, tho third joint nearly twice as long as 
the second, and the apox of each elytron spined at the 
sutural angle; it is also much larger, the prothorax 
broader, with a distinct tuberclo on oach side. It may 
possibly be the feraalo of another species. 1 have 
another species with much larger eyes, &c., but with 
imperfect antennae. 
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Eoorxbis. 

Caput ante oonlos elongatum. Oenli ovati, snpra distantes. 
Antonn© lineares, ad oculos baud configure; &capo paulo elongafco, 
onrvato; articuhs tortio quarto que brevibus. Prothorax oblongus, 
inermis, supra valde convexus, basi expansus. Elytra subtrigona, 
ad suturam postice divergentia, bumeris prominulis. Pedes medi- 
oores; femora clavata, intermedia et poBtica subtus dentata; tibi© 
root©; tarsi graoiles. Cox© antic© fere contigu©. Mesosternum 
oonvexum, inter ooxas deolive. 

In Anthribola —to which Eccrisis is nearly allied—the 
elytra are dehiscent from the base, and the scape, longer 
and nearly straight, extends nearly to the posterior 
margin of the eye. The specimen here described is 
probably a female. 

Eccmis abdojninaliS' (PL XIY., fig. 3). 

E, opaous, nigresoens, elytris fubginosia; abdomine subnitide 
nigro, segmento primo basi dense oohraceo-pubescente; femoribus 
posticis basi testaoeis. Long. 7 lin. 

Hah . Madagascar. 

Dull blackish, thinly pubescent; antenn© about half the length 
of the body, the scape extending to about the middle of the eye, 
the third and fourth joints short and noarly equal, the remainder, 
except the last two, longer and thicker, tho fifth longest; head 
and profchorax finely and closely punctured; scutehum triangular; 
elytra smoky-brown, shoulders prominent, posterior two-thirds of 
the suture incurved, the divergent portion subulate, and its inner 
margin at the base with a pale yobowish pubescence; posterior 
fomora testaceous at the base; abdomen gloBsy black, the first 
segment covered at the base with ochreous scale-like hail's, 

ApubXjBDBS. 

Caput breve; palpi seouriformes. Ooub leviter emarginati, 
infra distantes, grosse granulali. Antenn© setace©, ad oculos con¬ 
figure. Prothorax oblongus, utrinque spinosus. Elytra subouneata, 
apicibus rotundatis. Pedos modice elongati; femora paulo in- 
crassata; tibire reel©, olongat© ; torsi angusti, elongati; unguiouli 
vix divergentes. Abdomen breviusculum. 

This genus is differentiated from all the genera of 
Toxotince , to which it belongs, in its emarginate eyes, 
and the insertion of the antenn# close to them. The 
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species described below has a donso pubescence, accom¬ 
panied on the olytra with scattered erect white hairs. 

Apheledes vclulinus. (PL XIV., iig. 0). 

A. subolongatus, niger, supra pubo subtilmituM mfe-fusea 
tectus; prothoraoe ad laiora lon&ituduialitGr triluborculato; elytria 
apic© albo-marginatis. Long. 8 lin. 

Rah Madagascar. 

Subelongato, black, with aroddish-brown, closcly-sot pubescence; 
head with an annular impression botwoen the antoimio, tho sides 
aboyo the mouth with a fasciclo of longish white hairs; untemio 
pubescent, all the joints from the fourlli nearly equal in length ; 
prothorax subcylindvical, with a longitudinal row of throe blackish 
tuberolos towai’ds oaoh side; scutollum rounded behind; elytra 
much broader at tho base thnn fcho prothorax, gradually narrowing 
from the shoulders, tho apox of oaoh rounded and bordered with a 
narrow lino of white hairs; body bonoath and logs with a pnle 
silky pubesconco. 

Antiuknes. 

Oaput oxsertum, hand rostratum; oculi uoniformeH, latrrnhw, 
Antennas corporo broyioros, sotaceus, prop© ocuIoh inserta*. Pro- 
thorax ad latera tuberculatus. Elytra parall<da, loviier comma. 
Coxce anticoa products, separata*. Podoa guaoiloH; Lbhe caleu ratio; 
tarsi articuJo ultimo olungato; unguiouli tonuati, approximate 
Mesostornum dopresBiun. Abdomen sogmontis tribus basalibuB 
longitudino aqualibus. 

An ambiguous genus, for which, 1 think, no hoUor 
place can be found than among tho Uplurimv, and 
tkoso forms which Lacordairo calls tho " ToxotidoK.” 
There is a peculiarity in tho long, slondor, and approxi¬ 
mate claws. 

Anligenes fmebris. (PL XIV., %. 1). 

•• A, oblongus, obscuvo nigor, capita postioo, pvothovaeoquo in 
medio ct margiue antico rufra; olytris pubo breyisHimailava lo\ it or 
tootis. Long. 6 lin. 

Hah Madagascar. 

Oblong, dull black, on tho elytra a very short yellowish pubo* 
soence, giving them a brownish tint; tho back of tho head, anterior 
margin, and disk of the prothorax in tho middle, yellowish red; 
head with a transverse improssion m front, clypous fringed with 
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flilaoeous hairs ; antennro black, third and fourth joints equal in 
length, the following longer, slightly angular at the apices; pro¬ 
thorax slightly longer than broad, with a stout conical tubercle on 
each side ; soutellum small, triangular; elytra much broader at 
the base than the prothorax, apex broadly rounded; legs black, 
pro- and mesosterna reddish. 

Psaromaia Renei. 

P. oblonga, nigra, pube alba tenuiter tecta; antennis nigro- 
annulatib; elytris conspicue punctatis, basi granulis nitidis nigris 
instruota. Long. 10 lin. 

Hab. Kodeicanol Mts. (Southern India). 

Oblong, black, thinly covered with delicate white pubescence; 
head grooved between the oyes; antennae not longer than the body, 
all the joints, except the hist, black at the tips; prothorax vory 
transverse, sliaiply spined on each side, a fow inegularly scattered 
punctures on the disk; soutellum oordiform; elytra suboylindrioal, 
with numerous conspicuous glossy black punctures, and with ten 
or twelve granules—also glossy black—at the base of each; body 
beneath and legs with a denser white pubescence. 

This species has all the characters of Psaromaia, 
except that the mesosternum is rather less elevated. 
The genus without doubt belongs to the Monochamus 
group. I am indebted for my specimens to M. Ben6 
Oberthur. 

Eryalus. 

Tuberes aniennartnn breves, basi contiguro. Pedos longitudine 
roqualos. Mesosternum produotum. Crotons fere ut m Mono - 
ohemo . 

The short antennary tuborcles, contiguous at the base, 
and, necossarily the approximation of the antenn®, 
together with the elovated mesosternum, are characters 
which are not found—so far as 1 am aware—in any 
other of the Monochamus forms. Tho exponent of the 
genus is remarkable for tho way in which the pubescence 
on the elytra ia cut up into numerous well-defined 
irregular spots. 

Eryalus ptolyspilus (PL XIV., fig. 10). 

E. oblongus, pube pollide grisea omnino donso tectus, sed lincis 
numerosis irrogulanbus, plorumquetranBversis, notatiw; prothorace 
spina lata brevi armato. Long, lo lin. 

Hab. Bumatra, 
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Oblong, a pale greyish pubescence throughout, interrupted above 
by numerous well-defined flovnous or irregular mostly (mnwrHO 
blackish linos; Iront mid cheeks with vertical mid oblique linen; 
lowor lobo of tho eye small; antonme much longer than tho body, 
tho third joint longoht, tho rest to tho tenth \m ( y giathmlly shorter, 
the last noaily as long as tho third and subulate; protborax deeply 
grooved anteriorly, tho sideH with a slim t broad spine; Hcutollum 
soutilbmi; elytra much broader than the prothorax at tho base, 
gradually narrowor to tho apicos, sliouldors not produced; logs 
rather short; tibho nearly straight; tarsi gradually broader to tho 
third joint. 

GltYNUX. 

Caput anlioe brevo, transvorsunx; oeuli for titer emavgiunti, 
supra diBtantes, gross© grauulali. Antenna) Hctaeete, corporo 
broviores, aitioulo basali pyriformi. Prothovax ad latora RpinosUH, 
Elytra prothoraco latiora, cunoifonuia, ad apieom intus oblique 
scissa. redos mediocros; fomoia mutiea, moclioo ciansa; tibia* 
intennedifie emarginatre; tarsi a'qualos, broviusculi. Pro- ot moso- 
storaa elevata. Abdomen sogmontis quatuor basahbus gradatiw 
brevioribus. 

The oxponont of this genus has a peculiar facios, not 
unlike Pterichthya, but its characters, oxcopt for its 
shorter antenme, agree more with tho Ilomnm group. 
The anterior cotyloid cavity is prolonged into a narrow 
slit exfeornally. 1 owo my specimen to M. Reno Oborthiir, 
who received this and many other novelties from bis 
collector, M. Gastots. 

Gvynex linealus . (PI. XIV., iig. 2). 

0*. oblongus, postico gradatim angustior, ftiHco-piconH, JJiwfa 
puboseoutibus grisois ornatrw; prothoraoo spina oounpiouiv pono 
modium instruoto, Long, 7 lin. 

llab. Kodoicanel Mis. (Southern India). 

Oblong, gradually narrower posteriorly, pitoliy-brown, sparingly 
pul>oscout 1 but tho puboRcouco condensed into greyish Hues on tho 
prothorax and olytrar- so, a lino on each bido of the former con¬ 
tinued on the base of the lattor, followed by two narrower linos, tho 
outer tenmnating towards tho apex; head with fow punctures, an 
improssod line in front; autounue with tho third joint nearly twice 
as long as tho first, tho rest gradually shortor ; protliorux trans¬ 
verse, slightly punctured; seutellum small, twice as broad as long; 
elytra broader at tho base than tho prothorax, slightly rounded at 
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the sides, and tapering to an obtuse point at the apex, the scutellary 
region somewhat concave and conspicuously punctured; legB 
pubescont, all the tarsi of nearly equal length; body beneath 
glossy brown, all the abdominal segments with a pubeBoent spot 
on each side. 

Grammcechus ligatus. 

G. oblongus, fuscus subnitidus, antennis pedibusque brunneis, 
supra albo-lineatus, so. prothorace una linea uminque ad medium 
elytrorum prolongata, una transversa pone medium, alteraque 
obliqua posticis. Long. 44—6 lin. 

Hah. Labuan. 

Oblong, dark brown, slightly nitid, antennas and legs reddish 
brown, marked above with narrow white lines, on the prothorax 
one on each side of the disk prolonged to the middle of the elytra, 
a transverse arohed bond behind the middlo and another oblique 
line towards the apex; prothorax transverse, rounded posteriorly, 
and finely corrugated; soutollum semicircular; elytra loosely punc¬ 
tured ; body beneath and logs finely pubesoent. 

G. polygrammus , Thoms. (Syst. Ceramb., p. 59), has a 
longer prothorax, the sides fully rounded, nearly smooth, 
and with two median lines in addition; and the elytra 
are relatively longer. In redesciibing the genus (Trans. 
Ent. Soc. Loud., ser. 3, vol. iii., p. 681), I used the 
words “ Elytra trigonata,” but this only applies to the 
male; “ euneata ” would have been better. 

Ecyroschcma rugata. 

E. oblongo-oylindrioa, indumento obscure fusoesoente tecta; 
prothorace latitudine ot longitudine fere sequoia; eiytris lineis inter* 
ruptis elevaliis transversis, quasi roticulatis, munitis. Long, i lin. 
Hub . N f Garni. 

Oblong, cylindrical, covorod with a dull brownish indumentum; 
head slightly convex and producod in front of the eyes, rising 

above into two well-marked vortical and approximate tubercles; 
antonmo much shorter than the body, the second joint contracted 
at the base (oyathifonn), the first three much shorter than the rest 
together; pro thorax nearly equal in length and breadth, cylindrical, 
thinly punctured, the disk with two prominent nearly median 
tubercles; scutellum transverse, broadly rounded behind; elytra 
much broader than the prothorax, parallel at the sides, with stout 
transverse interrupted ridges occasionally connected by longitudinal 
ones, the intervals ptmclurod; logs short; anterior coxes with a 
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short spino directed inwardly; ponultimato joint oi tho tarsi deeply 
bilobod, tho last joint broador from tho base, claws divaricate* 

It is with Homo hesitation that L refer this spocioH to 
Eehyroschema (Thoms,, Synt* Curamb., ]). 48), as inteor- 
dairo (Gon., ix., p. 503) gives “divergent antonnory 
tuborcloe” as ono of tho cliaraetorB of tho genus, nor 
doos M. Thomsou, who devotos less than two lines to 
the description of tho species (E.favom), nor, indeed, to 
any of the characters givon abovo. In tho remarkable 
net-like sculpture of the elytra and tho two callosities at 
them base, as woll as the shortness of the antoimm, tho 
two species agree* It may be added that the legs are 
furnishod with short stout hams rosombling small 
granules* 

Atybc nigritmiB . 

A. oblonga, pioea, fusco pubosoens, fascieulata, modio olylromm 
grisoo; prothoraco basi quoin apico latiori; tibiis iniormodiib oi 
posiicis medio apioali, tarsisquo nigny. Long. 8 lin. 

Ilab. Madagascar. 

Closely reBemblnig A. Plantii (Pasooe, Jonrn. Pint., vol. ii*, 
p. 281, pi. 18, fig. 6), but with broader tarsi, a stoutor scape, nud 
with llio sides behind tho middlo nearly parallel and rathor hroador 
at the base than at tho apex, the minute spines on tho disk of tho 
prothorax of the former bomg roplacod by nearly obsolete tubercles, 
tho broad band on tho olytia greyish or ashy, with soattorod punc¬ 
tures ; femora at the apex and tibioe whitish, tarsi deep black; 
abdominal segments—oxcopt tho last—with two spots at tho 
margins; composed oi reddish-brown bail’s, 

llopica cylindrica. 

It. attonuata, fusoa, pilis bvovibus grisois omnino tecta; pro- 
thoraoo oylindrioo olongatoj olytiis parallels olongalis, opioibun 
inmoatis, pono medium fascia pallida ioro obsoloto uotatis. Long. 
5 lin. 

Ilab . India. 

Narrow, dark brown, ovoiywhoro oovorod with short greyish 
hairs; head concavo botween tho antonnory tubercles; antemnw 
soaredy longer than tho body; scape rather stout, oyathilbrm j 
prothorax oylindiical, much longer than broad, coarsely and 
remotely punctate; ecutellum somioircular; elytra elongate, 
parallel, the apex of each somewhat obliquely truncate, seriate- 
punctate, the punctures larger at the base, behind the middle a 
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broad obliquo palo and almost obsolete band; femora moderately 
stout. 

Differs from tlie other species of the genus in its 
narrow elongate form, the concave front caused by the 
divergence of the antennary tubercles, and the less 
approximate anterior coxa). 

Amblesthis geminus . 

A. olongatus, pube grisoa, elytrorum basi excepta, dense 
vostitus; protlioraco utrinquo spina anguste-eylindrica arinato, 
dorso tuboroulis quatuor munilo; elytris apice singulatim rotun- 
datis. Long. 7 lin, 

Ilctb. Grahamstown (8. Africa). 

Elonqalo, densoly covered with a greyish pubesconco, the base 
of the elytra oxcoptod; a deeply impressed lino between the 
eyes and on tho vortox; antenna) with tho fourth to the tenth 
joints brownish towards the apex; prothorax about as long as 
broad, the sides with a narrowly cylindrical spine, and with two 
approximate tuberoles on each side of the disk; seutellum in¬ 
distinct ; elytra rather more than three times as long as the pro¬ 
thorax, tho apox of each rounded, at the base a large triangular 
naked patch, thickly punctured; body beneath with a grey 
pubescence. 

Form and size of A, alittacea, but with a large tri¬ 
angular patch on the base of the elytra, as in Ambles - 
tkidus jdagiatm . Amblt8thidus> J?ahr., differs from Am- 
blesthis in having the antennary tubercles approximate, 
and in its narrower form. 

Sophromca reducta. 

S. hnmnoa (prothoraoo fusoo) pallido grisoopilosa; scapo anten- 
narurn hroviubculo; prothoraco valdo trailsvorso, basi tjuam apioe 
multo latioro; olytris latiusoulis, Long. 3 lin. 

Ilab . Grahamstown. 

Yollowish brown (prothorax dark brown), with long greyish 
hairs; upper surface coarsely punctured; eyes widely apart; scape 
of tho automate rather short, ovate-oblong, third joint much 
shortor; prothorax very transverse, tho base much broader than 
the apex; soutellum truncate behind; elytra rather short, broader 
than the pro thorax; abdominal segments glossy, with the sides 
pubescent. 
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In S. carbonaria —to 'which iho abovo is allied—the 
base of the prothorax is narrower than the apox, and 
the oyes are not so coarsoly granulate as in that spooies. 

Bcphronica avypUpcnnie . 

S. fusco-picea, albo-pilosa; soapo antonnarmn elongate; pro- 
thorace parvo, modioo transvorso, latoribus rotundato; olytris 
elongatis, convexis, protboraoe multo latioribus, Long. 5 lin. 

Hab. Angola. 

Oblong, pitchy brown, with long whito hairs; head small, oyes 
approximating above; scape of the antenna) olongato, somowhat 
fusiform; prothorax small, rounded at the sidos; flontollum broad, 
truncate bohind; elytra long, fnuoh broader than the prothorax, 
convex, with coarse distant punctures; body beneath slightly 
pubeBoent. 

A very distinct species, remarkablo for the Bize of its 
elytra. The eyes are vory coarsoly granulato. 

Sophronica oblonga . 

S. anguste oblonga, nitide fuBCo-nigra, leviter pilosa; prothoraco 
modioe tranBverso, latoribns angulato-rotundato; elytris prothoraco 
paulo latioribus. Long. 4 lin. 

Hob, Grahamstown. 

Narrowly oblong, glossy pitchy blaok, with slonder blacldsh 
hairs; head broad, eyes distant above; scape of the antenna) 
moderately long, cylindrical; prothorax transverse, rounded and 
slightly angulate at the sides; soutelliun broad, rounded behind; 
elytra not much broader than the middlo of tho prothorax; body 
beneath pitchy; anus fulvous, 

A narrow form with a fulvous anus, as in S* cahcata , 
but without the sutural stria. These throe specios aro 
all coarsely and irregularly punctured; the oyes with largo 
facets, and the antonneo scarcely more than half tho 
length of the body. 

Conus. 

Boplvromcm afiinis, sed antonn© eetace®, haud pilos©; cox© 
antiose transverse; et pro&ternum olovatum. Oaput late, brovo* 
Scapus antennarum breviusoulus, subcylindricus. Prothorax spina 
minuta later edi instructus. Pedes breves, eequales; tarsi artioulis 
tribus basalibus latis, unguiouliB divaricatis. 
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In facioa gen orally resembling SopJironica, but its large 
transverse anterior coxa) and elevated prosternum on a 
level with thorn is an important structural peculiarity. 
The setaceous antenn®, free of the long hairs charac¬ 
terising Sophronica, is perhaps less important. 


Corns annulicorms. * 

O. robust hr, supra subnitido nigor; antennis albo-annulatis, 
nrtioulis tortio quarloque conjunotis sefpientibus fero longitudino 
LGipialibus. Long. 4 lin. 

I Lab. Grahamstown. 

Stout, moderately glossy, black, slightly pubescent; head and 
prothorax coarsoly punctured; antonnm much shortor than tho 
body, tho second and succooding jointR ringed at the apex with 
closo-Rot coarse whito hairs ; proihorax transverse, a minute spine 
towards tho baso on each sido; scutellum somicircular; elytra 
subcylindrical, rounded at the apox, tho surface with largo irregular 
but shallow sparsely-punctured depressions; body benoatk and legs 
pitchy. 

Pachypeza manjinata . 

P. olongata, picoa, sparse pubesoens; protliorace basi quam 
apice latiore, vitta alba latorali ornata; olytris subparallolis ad 
latera albo-marginatis. Long. 8 lin. 

Ilab. Brazil. 

Elongate, pitchy brown, sparsoly puboscont; head with two 
fulvous linos in front between tho eyos; antennae longer than the 
body, uniformly oiliatod benoatk; prothorax longor than broad, 
and broader at tlio baHo than fit the apex, transversely wrinkled, a 
white stripe at tho sido continued to the eyo; scutollum transverse; 
elytra nearly pavallol, closely punctured, find sprinkled with small 
silaceous spots, tho outer margin edged with puro white; epi- 
plonra of Lhu moso- and metatliorax also pure white and continuous 
with tho stripe on tho prothorax; body bonoath with a fulvous 
pubescence. 

This species differs from P. pmnieornis in its shorter 
antennas, uniformly ciliated throughout; its only mode¬ 
rately compressed and comparatively longer tibia); and 
coarser punctuation. 
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l } avhi)}n\n I?rex. 

P. angusto elongatn, piceu, supra pula' 'tilncon nlha<|uc \ ittniim 
omnia; olyiris cylindrical, hnud HlbiMnau’imihM*, pcdibtr. brevis* 
Minin. Long. (J lm. 

Hub. Brazil. 

Narrowly elongate, pitchy, with hpnrhc pubescence, which cm 
tho prothorax and elytra is condensed into juutow hilaceouH and 
whitiRh fltripos; antoume as in the last; prothornx longer ihan 
bron.il, fdightly wrinkled; elytra parallel, closely punctured, Hides 
unieolovous: legs scry whort, tho posterior pair not oxtending 
beyond tho abdomen; opipkmra of tho mono- and uiotasterna pure 
whilo* 

A narrow species than tho last, tho prothorax loss 
wrinkled and not broader at tho haso than at tlio apex ; 
tho olylm without tho margins, &c. Paeh\f\n*sa tri~ 
vittatn , Nowm. (* Entomologist,’ p. 1182), from the 
Philippino Islands, is probably a I'olhijnc , 

Sparna mmlnila. (PL XIV., fig. 5). 

S. anguata, nigra, dimidio poRtico olytnmun fulvo; antounis 
artioulo basali quam articuliH tortio, quarto, quiutoquo cimjnuctiH 
vix brovioro. Long. liu. 

llab. Sarayacu (Ecuador). 

Narrow, black, not r! lining, the posterior half—or thoroaboutw 
—of the elytra brownish yellow; anloimro Blender, but tho brut 
joint stout, hairy beneath, and or long as tho third, fourth and fifth 
joints token together, tho fourth yellowish, black only towards the 
apox: oaoli olytrou with two rained lines, tho apex with an acute 
spino ou tho outer margin; body beneath and fomora, exoop t at tho 
baso, glossy blaok. 

Tho charaotor “elytra sulurje hiantia” (Thomson, 
Sysl. Ceramb., p. 30) appears to mo to he duo to an 
accidental divergence as often happens, and is not men¬ 
tioned by Lacordairo. S. lycoideSt tho type, has a super¬ 
ficial resemblance, especially as regards colour, to 
certain Lyci , but this species fails in that rospoct, being 
a narrow form with the elytra only moderately dilated 
towards the apex; the third joint of tho antenna is 
scarcely stouter than the fourth, in which it disagrees 
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with the character of the genus as given by Lacordaire 
and Thomson, but as it appears to me, this is very little 
stouter than the fourth, and is partially due to its hairi¬ 
ness beneath. The prothorax is alike in both species. 

Chnjsaperda collaris. 

0. mediocriter oblonga, supra nitida, flava, capito, margineque 
apioali prothoracis nigris; elytris parallelis, apice et margine 
extorno exceptis, nigro-cyaneis; antennis tesiaoeis, versus apicem 
iufuscafcis. Long. 5 lin. 

Hah . Sarayacu (Ecuador). 

Moderately oblong, glossy above, head, excopt a small portion 
above tlie clypeus, and anterior margin of the prothorax blaok, 
rest of the prothorax reddish yellow; elytra closely punctured, 
blackish blue, the apex and exterior margins whitish; antenna? 
and legs pale testaceous, the formor finely setoso, the basal joint 
with a black longitudinal line on the inner side, the last three 
apical joints brown; body beneath fulvous; mosobternum blaokiwh. 

This species was pointed out to me by Mr. Bates as a 
second member of his genus Chrysapevda (Ann. and Mag. 
Nat. Hist., ser. 5, vol. viii., p. 152). It seems closely 
allied to G. mctallica . 

Glenea Celia. 

G. ltcte coeruloa, olytris nigro-plagiatis ; antennis nigris, articulis 
tribus basalibus oxceptis, prothoraco in moilio linoa nitido nigra 
notato. Long. 7 lin. 

Ilab. Sumatra. 

Cloar cobalt-blue, tho elytra with black patches; antenmo blaok, 
excopt the throe basal joints; prothorax convex, the sides roundod, 
finely punctured, the middle with a short glossy black lino; 
scutollum soutiform, tlio apex slightly bilohocl; elytra with larger 
dispersed punctures, Jlattisli, each with two spines at the apex, the 
inner short, and with two large black patches on the basal half, and 
two smallor patches or spots posteriorly—eight altogether—legs 
and bpdy beneath blue, the motastemum with a black curved 
band. 

There is no other Glenea known to me, to which I 
can approximate this species. 
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YoUimnm nwronn, 

V. oblonga, brutmea, gri&oo-varia, untomiiH nigrw, Hcutcllo 
brunnoo; elytria basi foro obaoloto punotalut. Long. Jl Hu* 

Hab. Angola. 

Oblong, brown varied with a greyish puboseouco, sc. a stripe on 
each side of the prothorax continued obliquely on the elytra, but 
not quite meeting at the suture, a broad band in the nuddlo 
narrowly prolonged down the sufcuro and spreading out at Hit) 
apex; head brown, except two reddish-grey stripes infronl; pro¬ 
thorax slightly punctured; olytia on the basal half and tow aids 
the apex nearly obsolotely punctured, the band only showing a few 
small but distinct punctures, apox of each elytron louuded, but 
with a minute spine on the outer side; body beneath with a coarno 
reddish pubosconce on oach sido, but with a naked spot on the 
abdominal segments. 

In F. Westermanni the vory palo grey is differently dis¬ 
posed, the antenna) arc ringed with white, the throe basal 
Joints are conspicuously shorter, the baso of the elytra is 
very coarsely punctured, &c. Mr Uahnn thinks that all 
other species hitherto roferred to Volumniti belong to 
Glenea. Although Lacordairc places the first in liis 
“tribu Phytcociides,” and the latter in his “tvibu 
Lamiidds vrais,” it would bo difficult to say where, taken 
as a whole, they differ. GUinea^ however, has a different 
facies to Volmmia , and more sloudor legs and antonuto, 

Oomupisius. 

Caput antico brevo, quadratum: tub ores autoimurum diver- 
gonles. Oculi supra distantos, tonuitor grauulati* Antonuto hoivjjo 
orasso, suboylindrico, oioaUioo obsoloia, articulo lovtio <pmm scapo 
vix broviore, occtoris gradatim bro vioribua. frothorax bm iuhcuIuh, 
cyKndricus. Elytra olongata, prothoraco basi mulio lationi, ad 
apioem gradatim angustiora. Pedoo brovoa; femora lovilcr in- 
oraesata, mu idea; tibiae rectos; tarsi latiusouli; unguiculi baud 
divergentes, fissiles. Sterna angusta. 

Mr. Bates has an undescribod species of M w e?dea t 
which bears a slight rosemblanoe to this fine species, 
but this has much shorter logs, tho hind tibiss not 
extending beyond the fourth abdominal sogment, the 
tarsi broader, and the third joint strongly lobod. 
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Odhrcmm sticbims. (PI. XIV., fig. 8). 

0. elongafcus, pube flavoaconti sat dense tectus ; elytris basi con- 
f'ertim pnnoiatis, punctis nitidis, aliis conspicuis dispersis, apioe 
singulorum acute spinoso. Long. 15 lin. 

Hub. St. Catharine’s (Brazil). 

Elongate, black, nitid, rather closely oovered with a pale 
brownish yellow pubosconce; head and prothorax finely punctured, 
the latter shortor than the broadth ; antenmo rather longer than 
the body, pubosoent, with short slender hairs beneath; soutellum 
somicircular; elytra about five times longer than the prothorax, 
and nearly twice as broad at the base, the apex of each term in ating 
in an acute spine, the base closely puncturod, also some granules 
near the scutellum, the rest of the elytra with larger and irregularly 
scattered punctures; body benoath and legs finely pubescent. 


Obica. 

This generic name is proposed for “ Zygocera « albo - 
virgata ” of Fairmaire (‘Le Naturaliste/ Jan. 15, 1888, 
p. 28, with fig.). I place the genus in the “ Phrynetides ” 
of Lacordaire, but it differs from all the other genera of 
the <£ group© ” in the antennae, the basal joint being 
oblong-pyriform, the fourth—and longest—slender and 
curved, the remainder short and gradually thicker to the 
last, which, from the middle, is suddenly and shortly 
subulate; the intermediate tibiae are notched, as in 
Pachystola , while the coloration approximates it to 
Malloniu albo-sigmila. It is from Madagascar. Zygocera 
of Dejean’s Catalogue was first characterised by Erichson 
(Wiogin. Arch., 1842, p. 223) with Z . camom as the 
typo, but merely in an incidental way, so that Thomson 
first (Essai, p. Ill), then Westwood (Trans. Ent. Soc. 
Loud., ser. 8, vol. i., p. 626), and lastly Lacordaire 
(Gen. Coleopt., t. ix., p. 499) ignored his description, 
each giving one of his own; Thomson’s, however, was 
founded on Newman’s Callipyrya , as he, himself, after¬ 
wards recognised. 

Syennesis. 

$. Caput breve; oouli infra et supra fere contigui; palpi maxil- 
lares articulo ultimo breviter subtriangulari. Anterm© elongates, 
artioulo basali pone ooulos oxtonso, tertio et sequentibus suloatis 
et apioe intus produotis. Prothorax brevis, ad latera angulatus. 
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Klylr.i oblongu, apicibu inugrb. IVdc* grncib >; eo\«i antic.* 1 
overt,c, approximate ; femora linc'inn, oomph i; tarsi suopmti. 
Abdomen segment!. lo»i';ifudine h re .iqtnhhus. Proee^Mn, ini or 
femora lis 11 ut*u^f u 

9- <’«pu( aiii'iinmi, l»n\o; oeuh *upt\i taunt approviin.iti I 

infra \aldc di*'t.inic*• ; palpi bn\«t. Vntemn eorpmv bn wore.*, 
hiuiguU, hand mlealas a pice. inOgri. IVntlmras brevb, notice * 
lalior. Kl^i im depress, apieibus rohmdntb abdmnine l>r<*\it>rn. 
Tnrd minus nm*udi. \bdmuon segments prime ad quart uin 
qrmlatini lne\ iorilms. Processus interfomoralis latus. 

Ah will bo soon from the above, there in a very eon- 
bidornble difference between Hie sexes, but not more than 
occurs between several other ^cncm of Prfomrftr; and it 
is, 1 think, one roanon why they nlumlcl bo treated as 
a family rather than as a subordinate group. 1 refer 
this genus to the neighbourhood of the 

female of which is unknown according to Lacordaire, 
although Kervillo Hpeaks of the two sexes as having 
similar ante nine. 

Njjmuwa (lisjmr. (PL XIV., Jigs, fi, , 7, 9 ). 

. S. obhmgus, piceo fuscus, auteunis eorporo infra, pedi- 
Imstpie paliidiorilniH, his pubescent ilms; profhomeo ruth* et sub- 
eoidbrtim punctilio, Long. t) lin. 

9* Lstior, onmtno nifo-eahtnnous, miidus; prnthomce hivitor 
cl sat puree punctate; olytrw depressis, minus punetatis, basi pro- 
thoracis vix lat iorilms. Long, ltt lin. 

Hath Bt. Oatlmrmo’s (Hrar.il). 

The male rather narrow, pitchy-brown abo\o, laxly beneath, 
union me, and logs paler; prothorax more than twice as broad ax 
long, closely and coarsely punctured, its posterior angles aeuto; 
scMittdlum small, triangular; elytra much broader than the pro* 
thorax, closely puncitmul; tarsi, (‘specially the posterior, linear. 
The female is much broader, move depressed, reddish chestnut, 
the head nearly as broad as tin* prothorax, which is nearly as 
broad as the base of tlio elytra, ami finely and Homtnvhai sparsely 
punctured; elytra not closely punctured, each having, as in iho 
male, a slightly-raised lino not extending to the apex, and covering 
iho abdomen only to iho middle of iho penultimate segment. 
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EXPLANATION OK PliATK X I V. 


'kj. 1. Anfit/mch/tt nebcin. 

2. Qrynex Uncut m. 

8. M certain abJominalin ; 3 a, bide view of the head. 

4. 1 car toils scapular in ; 4 a, ditto; 4 penultimate and 
claw-joint of anterior tarsus. 
f>. Spam a mncilenta. 

0. St/ninChit* d inpan (J 1 ), dilto. 

7. ' „ (S). 


8. OcJirnninn nfidieiis. 
0. Aphctcrfes uelidinuu. 
10. HryuLus polyapUtts. 
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XV. Notrtt in 1887 upon lepidopUroua larva, dr., vneludvmj 
a complete account of the Hfe-hintorij of the larvce of 
Sphinx convolvuli and Aglia tan. By Edward 
I t. Booi/L’oK, M.A., E.Z.S, of 

Jesus and Koblo Colleger, Oxford. 

[Hoad October 3rd, 1888.] 

1'latms XV., XVI., «& XVII. 

CONTENTS 

I. The ontogeny of Kphiu.v convolvuli. 

2 The ontogeny of At/tin tun. 

;i. The initural position of I he tiphinpuhe. 

I, Tho caunu and meaning of the HphbucA iko attitude. 

r>. Tho graphic method of representing the growth of lepidoptorouH 
larva*. 

<>. The moans of defence adopted by the* larva of fttauropw fat/i. 

7. Tho moaning of the black colour of the eggs of Panibcm ecphalotcs. 

8. Tho defensive value of “ tussocks ” and tho associated black inter- 

segmental markings. 

1). Tht* moaning of the peculiar method of progression in the larva) of 
Cuchfiopodulo . 0 

10. Tho protecti\<* resemblances of tho lavvju of (icometru jmpiUonaria: 

J1. A proof of tho protective value of dimorphism in larva*, 
lii, Tho piotective resemblance of the pupa of A pa turn iris* 

Ui, Tile defensive secretion of tilt, larva of (Uunus varus. 

II. The gemucii ilorm structure and attitudes of the larva of HmtUlla mo 
h*>. The determination of sex in certain living lepidoptorouH lame. 

I. Till'S OvriHIKNY OK Kl’IlINX CIONVOIiVlIU..I'jvcr BIUCO 

I,lie .summer of 1HH-J, when 1 had tho pleasure of working 
out tho ontogeny of Sphinx lii/UHtn, J. have boon ex¬ 
tremely anxious 'to obtain tho fertile ova of two of our 
jh'itmh Sphin<jitl«\ viz., those of Sphinx convolvuli and 
Achmmtm uiropou. Through tho groat kindness of ray 
friend and former pupil Mr. E, 1). Y. I’odo, of Slade, 
Ivy bridge, who has helped me with material on many 
previous occasions, 1 havo boon able to work out the 
TUANS. NOT. SOC. LOND. 1888.—PAM? IV. (DEO.) 
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ontogeny of the first-named species in (In* most satis¬ 
factory manner. 

Mr. I’ode raptured a I'emah* S. n»unh iili, tiding ovu - 
geranium in the garden at Slade, in (he evenin*' of 
Aug. 2<>th, 1887. Having previously ohtained *-piei- 
mena in the same Ideality, and knowing mv wish to 
work out tlu* life-history, ’Mr. i’ode plant! the living 
female in a. large bo\, in the hope of obtaining iggs. 
On tlu* evening of Aug. 27th two eggs were laid, whieh 
were preserved hy Mr. I’ode : on the ‘211th, however, 
eighteen eggs wen* laid upon Hie paper bottom of the 
box, near together, hut not in contact, being scattered 
oyer an area 18 mm. long by 10 mm. wide. These 
eighteen vvero sent tome, and constituted the material 
upon which this part of the paper was written. After 
this date the, moth did not lay any more eggs. The only 
reference to tin* early part of this ontogeny, in any 
previous work, is that contained in Mr. Buckler's account 
of the larva* of ,S 'phint/idtr (Bay Society, 18KfJ). Mi - . 
Hollins thoro mentions (p. 10!))’two occasions on which 
fertile oggs were obtained, hut in both cases tin* larva* 
dii'd in the first stage, without any notes of interest 
having been taken. 

If tlio amount of cave and work bestowed upon the 
details of this life-history should appear to any one to 
bo excessive, and perhaps unnecessarily minute,* l would 
point out, in extenuation, that f was dealing with a 
species which has never* been previously described, 
except in tho first and the last stages, and which 1 may 
never liavo tlm opportunity of investigating again. Tin* 
immense difficulty m obtaining fertile ova, of ihisspeeien 
caused mo to work at tho material so kindly provided 
hy Mr. Bode as if it wore a last and final opportunity. 

Or«»i.-—Tho ova aru of tho colour and shape (when 
looked at from above) shown in I’lalo XV., fig, i '• i), 
This deep bluish green colour is very unlike tin* brighter 
yellower shade of ail tho ova of SphiutjuUr with which 1 
am acquainted. Mr. Hollins, however, describes tlm 
ogg as “ palo green ” (he.). It is possible that Mr. 
liellins only noted tho colour when it had changed 
as a result of tho development of tho larva*. Tho 
shape is also difforent from that of closely related 
species, being relatively broader. But tho most 
peouliar point about tho ovum is its extremely small 
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size, when considered in relation to that of the adult 
larva and the perfect insect. The two main axes of the 
ovum measure respectively 1*8 and 1*15 mm., while 
those of the closely-allied but much smaller S. ligustri 
measure 1*75 and 1*5 mm. (See Trans. But. Soc. 
Lond M 1885, p. 281). (I may here call attention to an 
absurd misprint in this description of the ovum of 

li(f iixtn: on the 12th line from the bottom of the 
above-quoted page, the word sexes has been substi¬ 
tuted for axes). Mr. llellins also states that the ovum 
is not more than two-iifths of the size of that of 
S . ligustrL 

Stage I .—Times of hatching .—The first larva emerged 
on the evening of Sept. 5th, the second on the morning 
of September 7th. On the 8th, examination with the 
lens showed that the larvae were fully formed in the 
remaining ova, which appeared somewhat wrinkled. I 
was therefore afraid of the larvae dying before hatching,, 
and accordingly, in the evening, tiie ova were placed m 
a room with a tire, in order that the moderate warmth 
might hasten emergence. By the next morning (9th) 
eleven larvae had emerged, and the remaining four 
appeared a few hours later, in the afternoon, thus 
making seventeen larvae altogether. One of the eggs 
did not undergo development, but subsequently changed 
colour and dried up. 

The length of time occupied in development within 
the ovum was therefore as follows:— 

l larva, 7 day?, 
t „ Hj „ 

11 larva 1 , iftthw oven 10 days. 

1 ,, „ under 11 uayb. 

17 

lienee tho development is at about the same rate as 
that of H. ligustri, which occupied 8—10 days (Trans. 
Jfint. Boo. Load., 1880, pp. 281, 282). Mr. Hollins 
(l. c.) puts the time of development at “ rather less than 
three weeks.” This is probably a mistake. 

Amount of egg-shell eaten .—The habits of the larvae 
must vary excessively in this respect, as was also the 
case with S. ligustri ( l . c., p. 282). Of the 17 empty 
egg-shells, three had become detached from the paper 
(probably in the post). Of the remaining 14 
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5 exhibited apertuics of a bize to admit of emeigeiice, but not 
larger. 

1 had been neaily half devouied. 

3 „ about thioe-tourlhs devouied. 

o „ entiiely devouied, except foi tlie small pint ol tht* 

— under suilace by which thoy weic fixed to the 

14 paper. 

The newly-hatched larva. — Tho body is very pale 
yellow, with a slight greenish tinge on the anterior part 
of some larvae: the head is of a very pale, brownish yellow 
colour, and of rounded shape. Mr. Hellins describes 
the larvae as “ at first white,” (l. c.). The caudal horn, 
which from the first is held very nearly upright, is 
quite pale and transparent immediately after leaving 
the egg, hut it very soon darkens and becomes black. It 
is very surprising that the deep colouring-matter of the 
ova should produce so little effect upon those pale and 
colourless larvse. This is entirely contrary to my 
experience with Smerinthus ocellatus , in which I have 
observed that darker ova produce larvae of a deeper 
green, and vice versa. (See 'Journal of Physiology,’ 
vol. viii., 1887, containing "Proceedings of Physiological 
•Society,” pp. xxv and xxvi.). 

The newly-hatched larva when extended is 3*75 mm. 
in length, and there is very little individual variation. 
The newly-hatched larvae of S, ligustri were found ( l . c.) 
to be 5*25 mm. in length. When placed upon the food- 
plant, the young larvae almost invariably rested on tho 
underside of the leaf, stretched along the mid-rib (as in 
other Spkinyida). A more minute description is bettor 
deferred until later in the stage; and will equally apply 
to the nowly-hatched larva, except for a low points 
which will be obvious on comparing these with tho 
succeeding paragraphs. 

The larva during Stage L —Shortly after the first meal 
the larvse became green, and by Sept. 12th they had 
acquired a glistening appearance quite unlike anything 1 
have hitherto seen in Sphingidce. On Sept. 13th micros¬ 
copic examination of the two oldest larvse shewed that 
the colour had extended to the blood, which was of a 
pale yellowish green colour in the claspers and other 
parts remote from the digestive tract. The lateral 
longitudinal tracheal vessel can be distinctly seen with a 
lens, upon each side of the transparent larva, and the 
dorsal vessel and Malpighian tubules are also plainly 
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visible. The dorsal vessel forms a very distinct feature 
throughout the stage. The fact that the green colour of 
the larvae is at this stage chiefly dependent upon the 
contents of the digestive tract, was well seen on Sept. 
14th, when a single one out of the fifteen younger larvae 
was found at the end of a shoot, where it had been 
eating the young yellowish leaves. This larva was of a 
much paler green than all the others which had been 
eating the older darker leaves. 

The caudal horn is not so long as in S. ligustri: 
it tapers very slightly from base to apex, and it is held so 
as to nearly make a right angle with the line of the 
back. During this stage it is characterized by a very 
slight curve, with the concavity directed anteriorly, 
conferring upon it a very unusual appearance; for the 
curve in the horn of other Sphmgidce, and in the two last 
stages of this species, is in the opposite direction. (For 
the general appearance of the horn see Plate XV., fig, 2, 
x 5’8). The bifidity of the horn varies immensely , and 
this is probably true of the younger stages of all other 
Sphinx larvae, although they have not been examined 
with equal care. These extreme individual differences 
are to be expected because of the vestigial nature of the 
part in question. The larva hatched Sept. 7th possessed 
the most strongly marked fork: it is shown from the 
front in Plate XV., fig. 3, x 50. The terminal bristles 
are seen to be stout; and each ends in a very slight 
knob, while the rest of the horn (of which only the 
upper part is shown in detail in fig. 3), is clothed with 
thickly crowded minute short hairs, each springing from 
a tubercular base. The structure is thus very different 
from that of the two next stages in which the horn 
presents a thorny appearance, due to the presence of a 
much smaller number of far larger hairs and tubercles. 
^Compare figs. 3 and 4, with 9 and 16, Plate XV.). I am 
now able to state that the caudal horn of S . ligustri , in 
the first stage, is similar to that just described, and 
bears the same relation to the stages which immediately 
follow. One of the younger larvae also possessed a 
deeply-notched horn, but not so pronounced as that repre¬ 
sented in fig. 3. The ends of all the horns of other larvae 
were much like that shown in fig. 4, x 50, some having 
a rather deeper notch. The dark colour of the horn 
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slightly suffuses the larval surface around the base of 
this structure. 

The well-known tubercles and bristles are distinct 
from the very first, having the arrangement shown in 
fig. 2, x 5*8. Each abdominal segment, from the 1st to 
the 7th, bears five of these prominent structures upon 
each side, and there are a large number of them upon 
the indistinctly separated segments posterior to the 7th 
abdominal. The arrangement upon this part can be 
seen in figs. 2 and 6, and upon the thoracic segments in 
figs. 2 and 5. There are at first no other shagreen 
tubercles upon the larva, but at the end of the stage, 
just before the resting period, there is an indistinct 
appearance of these structures. A fairly high power 
only shows that the green larval surface is mottled with 
white, and does not support the view that tubercles are 
present. It is probable that the effect is due to the 
partially-formed shagreen dots of the nest stage, showing 
through the transparent skin. The head is thinly 
covered with short hairs. (Figs. 2 and 5). 

The subdorsal line is certainly absent at first, but 
there is no doubt about its appearance at the end of the 
stage. It is very difficult to see clearly because of the 
glistening larval surface, and its borders are very ill- 
defined. It is possible that this feature also belongs to 
the next stage and is only seen through the skin. 

Knowing that these larvae subsequently become 
brown, I was very interested to find that five of them 
(the first hatched, and four of the fifteen younger larvae), 
possessed a well-marked brown area, bounded by tuber¬ 
cles bearing bristles, upon the dorsal surface of the 
prothorax (see fig. 5); another brown triangular area, 
similarly bounded, on the anal flap, and a brown 
quadrangular area on each side of the anus (fig. 6). The 
anal claspers were also brown. These marks were pre¬ 
sent through the whole stage: the posterior patches 
were of a much darker brown colour than that upon the 
prothorax. The tubercles and bristles were, of course, 
similarly arranged in the larvae without the brown areas. 
The prothoracic area is, I feel sure, the homologue 
of the hard plate which occupies this position in wood¬ 
boring and burrowing larvae, in Tortrices, &c. This 
plate is evidently a very ancient feature of the lepidop- 
terous larva. Traces of it can, I believe, be found 
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almost universally at one or other of the larval stages. 
It will be again referred to in this ontogeny. These five 
larvae were isolated in order to determine whether the 
differences would be increased in succeeding stages. 

The mature larva is about 8*25 mm. in length when 
extended, although it can stretch to 8*6 mm. Their 
length was very uniform. In the resting period before 
ecdysis the larva is cylindrical in shape, long and 
narrow, with a very uniform diameter, but tapering very 
slightly and evenly, from the 8th abdominal segment to 
the anterior extremity. This appearance is especially 
well seen when the larva is somewhat contracted. The 
Sphinx attitude was never witnessed in this stage, but 
the larvse stretch themselves along the mid-rib on the 
undersides of the leaves. The positions of all seventeen 
larvae were noted several times in this stage: two or 
three exceptions were always observed, a small propor¬ 
tion of the larvae being stretched along the stem of the 
plant or along a leaf-stalk, and very occasionally upon 
the upper side of a leaf. It is very probable that many 
of the exceptions and all of the latter kind, were caused 
by the frequent disturbance to which the larvae were 
subjected. Although the greatest care was always 
observed, the frequent removal for examination must 
have produced some effect. On one occasion a larva 
fell during removal, but remained suspended by a 
thread. The use of silk did not, however, seem to be so 
common as in the young S. ligustri. 

I now append some data in a tabular form, indicating 
the length of the stage, and the dates at which any 
changes occurred. It will be seen that the dates lead 
to the very remarkable fact that Stage I. is considerably 
longer in the larvae which hatched first, thus tending 
towards an equalisation of the periods of development, 
from the time at which the eggs were laid. It is to be 
hoped that this interesting result will be tested upon 
other larvae. 

Aug. 29th, evening, 18 ova were laid. 

Sept. 5th, evening, first larva hatched: 3-75 mm. long. 

„ 7th, morning, second larva hatched: first larva 5-25 mm. long. 

„ 9th, „ 11 larvse hatched. 

„ „ afternoon, 4 „ „ 

„ 12th, first larva showing traces of approaching ecdysis. Indications 
of shagreen dots noticed in first and second larvae. 
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Indications of sub- 



,, 14th, first larva 8*25 mm. long when extended. 

„ „ length of the fifteen youngest larvae from 7*75—8*25 mm., 

being about at the close of the stage: subdorsal can bo 
made out. 

,, 17th, the first larva has changed skin in morning, Stage I. v= 11} 
days; the second in afternoon, Stage I. —10} days. The 
youngest larvae have now been preparing for ecdysis for 
some time: very uniformly of a length of 8*25 mm. when 
extended. 

,, 18th, 9.30 a.m., 8 had changed skin. Stage I.—9 days. 

,, 10.30 a.m., 1 ,, ,, ,< ,, ,, ,, 

„ „ 1.30 p.m., 2 „ „ „ „ „ 9] „ 

„ „ 3.0 p.m., 1 „ „ .f Stage I. = 9 

„ „ 10.0 p.m., 1 „ ., . \ days. 

„ 19th, 9.25 a.m., 2 „ „ (probably some time) j 

15 

Stage II. — Immediately after ecdysis the horn is 
colourless, but it deepens into black (except for the 
median zone) in the course of an hour or two, and this 
is also true of the dark patches and shades present on 
most of the larva. The head retains the rounded form, 
but loses it in subsequent stages. 

This stage opened with a great surprise. I had fully 
expected that the five larvae which exhibited dark marks 
in the last stage, would still continue to be the darkest 
varieties in this, and that the differences would even 
increase. To my great astonishment these five larvae 
were much lighter than the others as a whole, so that the 
relations were completely reversed. It will be shown 
below that similar reversals occurred in the later stages. 

The caudal horn is held as in the last stage, but it is 
now very nearly straight. It is still bifid, but tho fork 
is much smaller and less conspicuous. Its surface is now 
thorny, from the presence of relatively few large tubercles 
which terminate in bristles: a section of its length 
nearer the tip than the base is now white and partially 
transparent. The general appearance of the structure, 
from the anterior side, is seen in Plate XV., fig. 9, X 24*5. 
The larva is still green and is covered with white 
shagreen dots, each terminating in a bristle exactly as in 
Smerintkus and Sphinx ligustri *in this stage. The sub¬ 
dorsal is present, but is not so conspicuous as it becomes 
later in the stage* All other characters present at the 
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beginning of the stage varied greatly. The main tracheal 
trunk is quite visible through the whole of this stage, 
and the dorsal vessel still forms a very prominent dark- 
green median line. 

On September 20th, when the average length of the 
seventeen larvae was 10.5 mm., they were all carefully 
compared together, with the following results:— 

Eleven of the larva without dark markings in Stage I .— 
Dark pigment (black in the extreme varieties, smoky in 
others) is now present in some of the larvae, on the 
head, prothorax, thoracic legs, claspers, near the anus, 
and round the spiracles. 

The four lightest larvae had the dark pigment only 
slightly developed on the claspers, thoracic legs, (in one 
of them the claspers were free from dark pigment, and 
the thoracic legs comparatively pale), round the spiracles, 
and along the lower edge of the furrow running below 
each lateral margin of the anal flap: from this furrow 
the dark colour tended to spread downwards. There 
was also a very slight dusky shade over the region of the 
ocelli in two of these larvae. 

The remaining seven larvae were much darker: in 
only one of them was the pigment on the head confined 
to the ocellar area. The darkening below the anal flap 
was strongly marked, and in a few of the darkest larvae 
it extended on to the flap itself, although chiefly 
developed upon the edges of the latter. The previously 
described dark marking on the dorsal surface of the 
prothorax was distinct in one of the darkest larvae and 
just indicated in one or two others. One of these larvae 
is represented in Plate XV., fig. 7, x 5*8. 

Six of the larva , of which five possessed the dark markings 
in Stage I .—These larvae were much lighter than those 
described above. Only one possessed the dark shade 
(and this not strongly marked) on the side of the head, 
other than on the ocellar area : only one (not the same 
larva) shewed some slight indications of the prothoracic 
darkness which was marked in five of these larvae in the 
last stage. There was a slight cloud over the ocellar 
area of four larvae. The lightest of all the seventeen 
larvae was included in this division: in it the dark colour 
was absent from the region of the anus and the claspers, 
and was very slight on the thoracic legs and round the 
spiracles. All the larvae except this, and one from the 
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former division, had the dark shade more or less marked 
on the claspers. 

The transparent zone on the caudal horn was 
especially distinct in this division and in the lightest 
larvae of the other division. 

The larvae were now (Sept. 20th) re-arranged in two 
new divisions, according to the presence of dark pigment 
in this stage. There was an obvious contrast between 
the seven darkest larvae of the first division and all the 
others: the new division of ten light larvae was of course 
constituted by adding the four palest of the old first 
division to the old second division. 

On September 21st I observed the presence of a row of 
brown spots on each side of the larva in the light division, 
which possessed traces of the prothoracic darkening. 
There was a spot on each of the abdominal segments, 
1—7 (inclusive), situated just above the spiracle and 
below the lower margin of the subdorsal line. This 
marking could not have belonged to the next stage, as I 
thought at first, for the larva was still feeding, and con¬ 
tinued to feed for two days. 

< Op Sept. 22nd the subdorsal line became much more 
distinct on all the largest larvae. It had also become 
very broad by extending upwards, being thus gradually 
transitional into the broad green dorsal band. Its lower 
margin remaining sharply defined, it follows that the 
ground colour of the body is somewhat sharply divided 
into a dorsal and ventral shade. The brown-spotted 
larva was carefully examined : it had a dusky tinge in 
the region of the ocelli, from which a faint cloud 
extended up the side of the head: there was a fair 
amount of dark pigment on the thoracic legs, which 
became red towards their extremities, on the claspers, 
and below, and (by this time) upon the anal flap. The 
seventh white stripe which terminates upwards at the 
base of the caudal horn could now be just made out in 
its upper part, in this and most of the other larvae. 
This stripe was always the first to become conspicuous 
in 8 . ligustri and in Sinerinthus . An excessively faint 
brown border to this stripe was continued downwards 
and forwards from the seventh brown spot. Similar 
indistinct borders extended from the 4th, 5th, and 6th 
spots, but the stripes themselves could not be seen. The 
homology between these spots and those described upon 
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many Smerinthus larv© is obvious, and hence the fact 
that the brown borders are certainly connected with the 
spots, becomes of great importance. There will be far 
more evidence of this in the next stage. The faintest 
trace of brown spots could now be seen upon another 
larva of the same division, but they were so slight that 
their presence would not have been noticed except for 
the clue afforded by the former larva. The seventh spot 
was only represented by a darkening of the green ground 
colour. The seven dark larvae were also carefully 
examined, and traces of one or two brown spots were 
perhaps present upon two of them, but I could not feel 
sure of this. The upper part of the seventh stripe was 
present, probably upon all of them. 

On Sept. 28rd the seven dark larvae were again 
minutely examined, and it was noticed that the upward- 
extending part of the subdorsal line,—in mature larvse 
which had not yet entered the resting-stage before 
eedysis,—wa s distinctly divided into oblique white 
stripes, of which each pair tended to meet and form a 
V, with the backward-directed apex interrupted by the 
dorsal line, due to the underlying dorsal vessel. In 
some larvae five distinct, oblique, white stripes could also 
be made out below the subdorsal, and two more very 
faint ones in the most strongly marked individuals. The 
continuity between the upper and lower sections of an 
oblique line, above and below the subdorsal, was obvious 
in two or three of the segments. 

Very slight traces of brown spots,—often a mere dark¬ 
ening of the ground colour, with sometimes the faintest 
brownish tinge,—could now be made out on most of these 
larvse. Each spot was always placed just below the 
lower edge of the subdorsal, in such a position as to 
form the upper part of a dark border to the oblique 
white stripe, whether the stripe itself was present or not. 

The ten light larvse were also examined at the same 
time. The brown-spotted larva was now in the resting- 
period. The dark pigment upon it had not undergone 
any further change since the last description of the 
larva on Sept. 22nd. There were now distinct traces of 
brown borders extending from the three posterior spots, 
and very slight traces extending from the four others. 
No stripes could be seen except the upper part of the 
last, which was distinct. This larva in which the spots 

2 n 2 
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and associated borders were developed to a far greater 
extent than in any of the others, was now removed to a 
separate cylinder, in order to test its relation to the 
other larvae in the next stage. This larva is represented 
in outline on Plate XV., fig. 8, x 5'8. The shagreon 
tubercles are omitted, except in profile: all the dark 
marks represent pigment. The dark mark between the 
2nd and 3rd thoracic segments probably belongs to the 
next stage, and is seen through the transparent cuticle. 

The oblique white lines above the subdorsal were less 
distinct in these light larvae, but they could be made out 
by comparison with the more decided appearances in the 
other set. They were best seen by looking at the larvae 
with the naked eye and from a little distance. 

The Sphinx -like attitude is rarely, if ever, assumed in 
either of the two first stages: the larvae still stretched 
themselves along the midrib on the under sides of leaves, 
but especially along the leaf-stalks and stems of the food- 
plant. When disturbed they wriggled from side to side, 
and often fell from the food-plant. I have never before 
met with larvae which manifested so little disposition to 
wander. On Sept. 23rd I noted that no larva had ever 
been found off the food-plant, and this in spite of 
continual disturbance during examination. 

The larvae were fond of eating the leaf-stalks and 
stems as well as the leaves of the food-plant. Towards 
the end of the stage, as the skin became stretched, the 
larvae began to assume a somewhat glistening appear¬ 
ance. During the resting-period before ecdysis the 
ground colour became lighter, and of a more trans¬ 
parent and yellowish green: the change is almost 
certainly due to the comparative absence of food from 
the digestive tract at this time. 

The mature larvae were about 14 mm. in length when 
moderately extended, but the largest could stretch to 
15 or even 16 mm. During the rosting-period the 
length was very uniformly 14 mm. 

I now add data from which the length of the stage 
and of the resting-period can be calculated. The 
average length of the stage appears to be about eight 
days, and the variations are not more than one day on 
each side of this. 
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The lot of 10 pale larvae. The lot of 7 dark larvae. 


Sept. 23rd. 


Sept. 24th. 


Sept. 25th. 


Sept. 26th. 


Sept. 27th. 


9.30 a.m. 4 larvap had entered 
resting-period before chang¬ 
ing second skin (including 
the brown-spotted one); the 
rest practically mature in 
stage. 

1.20 p.m. 1 more had en¬ 
tered resting-period. 

9.5 a.m. 3 more had entered 
resting-period; 2 feeding 
still. 

6.15 p.m. 1 larva had changed 
skin. 

9.10 p.m. 1 more larva had 
changed skin (this was the 
brown-spotted one). 

9.0 a.m. 1 more larva had 
changed skin. * 

1.10 p.m. 1 more larva had 
changed skin. 

5.0 p.m. 1 more lam had 
changed skin. 

9.0 a.m. 2 more larvss had 
changed skin. 

10.45 p.m. 2 more larvae had 
changed skin. 

2.30 p.m. 1 more larva had 

changed skin._ 


10.30 a.m. 2 larvae had en¬ 
tered resting-period before 
changing second skin ; the 
rest practically mature in 
stage. 


5.40 p.m. 2 more had en¬ 
tered resting-period. 

10.0 a.m. 3 more had en¬ 
tered resting-period. 


9.0 a.m. All in resting-period. 

3.30 p.m. 1 larva had changed 
second skin. 

5.0 p.m. X larva had changed 
second skin. 

9.0 a.m. 8 larvae had changed 
second skin. 

11.40 a.m. 1 larva had changed 
second skin. 

3.15 p.m. 1 larva had changed 
second skin. 


Stage III. —All the individuals were healthy at the 
beginning of this stage except the darkest of those de¬ 
scribed in the last stage, as the division of 10 pale larvae. 
This larva died Sept. 27th. On the 29th all the larvae 
were carefully compared and described. The larvae re¬ 
mained shagreened as in Smennthus and Sphinx ligustri, 
although the character is not represented in the figures. 

The ten pale larvae op stage ii. — Three of these 
larvae were bluish green, like the well-known tint of 
S . oeellatvs, although not so bluish as the extreme 
varieties of the latter. One was bluish green inclining 
towards intermediate. In describing these larvae the 
ones with the smallest amount of the dark markings are, 
with one exception (the 10th larva), taken first. 

(1). The least-marked larva possessed a somewhat 
lighter horn than that shown in Plate XV., fig. 10, x 8: in 
other respects it was similar, with the yellowish transpa¬ 
rent zone near the tip, and the light pinkish area at the 
side of the base. Red spots, like those of Smerinthm larvae 
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were present; upon the 7th abdominal segment the spot 
was only represented by darkened ground colour ; upon 
the 6th abdominal it also possessed a very faint reddish 
tinge, which was rather more distinct upon the spots on 
the other abdominal segments, although the red area 
was always extremely small. There was a faint dark 
cloud on the anal flap, and a dark mark below its 
lateral margin. Each of the four anterior claspers 
possessed a dark semilunar mark. The thoracic legs 
were red, becoming black at the base, and the ridge to 
which each pair of these legs is attached, was also dark. 
The first and the two last spiracles were brown, the 
others very dark brown, producing the effect of black. 
There were two slight smoky patches, the one anterior 
and the other posterior to each of the spiracles ; espe¬ 
cially faint in the case of the prothoracic, and especially 
pronounced in the case of the 1st abdominal spiracle. 
Upon the head the ocellar area was dark and an 
almost imperceptible tinge spread upwards from this 
area over the side of the head. The subdorsal line was 
faint except in its anterior part; the oblique white 
stripes and their borders were also faint, but distinctly 
visible. No traces of an 8th stripe could be made out, 
as in the early stages of Smerinihus and S. ligustri . A 
faint dark tinge was present between the 2nd and 3rd 
thoracic segments at the spiracular level, and this, 
spreading outwards, formed a somewhat distinct patch 
on each side of the larva. This patch was separated 
from the prothoracic spiracle in front, and the 1st 
abdominal spiracle behind, by a distance which corres¬ 
ponded to that between the abdominal spiracles, and 
thus the existence of an additional spiracular patch, 
making a complete series with equal intervals, was sug¬ 
gested, as in the case of certain varieties of Smerinihus 
populL (See Trans. Ent. Soc. Lond., 1885, p. 305). 

The ground colour was yellowish green beneath, light 
bluish green above, the demarcation being sharp, and 
taking place at the subdorsal level, as in many larvae of 
Smerinihus ocellatus. A median dorsal line, somewhat 
darker than the adjacent ground colour, was present. 

(2). The second larva was rather bluer beneath: the 
white stripes and their borders of dark ground colour 
were very distinct, as was the whole length of the sub¬ 
dorsal line. The red spots were very distinct but very 
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small, especially on the 7th abdominal segment The 
anal flap was without the dark cloud, and the dark mark 
below it and on each of the four anterior claspers, was 
very faint. The thoracic legs were paler than in the 
last individual. Upon the head there was only a faint 
cloud on the ocellar area. The lateral mark between 
the 2nd and 3rd thoracic segments was present; the 
patches on each side of the spiracles were fainter and 
very slight, and they were entirely absent in the case of 
the 1st spiracle. On the other hand the 6th abdominal 
spiracle was dark-brown, almost black. 

(3) . The appearance of the 3rd larva is represented in 
Plate XV., fig. 10, x 3. There was a slight dark cloud 
upon the border to each oblique white stripe ; it appears 
upon the border just as it enters the posterior of the 
two segments in which its course lies, and just above 
the level of the subdorsal line. The stripes and borders 
were less distinct than in the larva last described, but 
they are represented more distinctly in the figure, so that 
in this respect the appearance of the 2nd larva is given, 
rather than that of the 3rd. The red spots were much 
larger than in the two larvae described above. The last 
spot was much fainter than the others. The head was 
bright yellowish green, as in the other bluish larvae; and 
as in the young bluish or whitish larvae of Smerinthus 
ocellatus. The dim lateral shade was developed to the 
extent shown in the figure. The spiracles were like 
those of the 2nd larva, but the patches were more 
distinct. The distinction between patch and spiracle 
could not be indicated on a drawing of the size of the 
figure. The smoky patch was very faint in the case of 
the prothoracie spiracle, but it tended to pass backwards, 
so as to nearly fuse with the patch between the 2nd and 
3rd thoraeic segments. The median dorsal line was pre¬ 
sent, as in all these larvae. The ground colour was not 
quite such a whitish blue-green as in the last individual. 

The extremely Smerinthine appearance of these three 
larvae is well shown in fig. 10. 

(4) . The fourth larva was less decidedly bluish green, 
and tended somewhat towards an intermediate variety. 
The horn was very black, and the transparent zone was 
only slightly marked. The red spots were rather larger 
than in the larva last described, but they were otherwise 
similar. There was only a slight dark shade upon the 
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anal flap, but below it there was much of the dark 
colour (more than in any of the three larvae hitherto 
described), and a dark shade appeared, for the first 
time, at a still lower level, upon the last clasper. The 
patches around the spiracles were larger and darker, 
and the three lightest spiracles (1st and the two last) 
were also darker. The claspers were blacker, and a 
dark shade spread upwards from the semilunar mark. 
The dark spiracular line extending backwards from the 
first spiracle was more marked than in fig. 10. The 
thoracic legs were blacker and less red. The lateral 
marks on the head were very black, and there were 
rather faint lines in front of and parallel with the 
former. These marks were more distinctly shown in 
other darker larvae (see figs. 11, 12, 18, and 15). The 
subdorsal line, oblique stripes and their borders were 
very much as in the 3rd larva, except that there was a 
distinct, although faint, dark cloud upon the borders, 
beloio the red spots; this character is plainly shown in 
another larva represented in fig. 11. 

(5). The fifth larva was, like the fourth, a long way on 
the bluish side of an intermediate variety. The horn 
was very black; the light zone being small but bright 
yellow in colour. The spiracles were black, except the 
first and last, which were dark brown; the patches 
surrounding them all were large but not very dark. The 
red spots were large, becoming somewhat larger ante¬ 
riorly. The borders to the stripes, above and behind 
the spots, were very faintly reddish, especially in the 
posterior of the two segments crossed by each border, 
and also in the anterior part of the anterior segment. 
(This arrangement is shown in a far more pronounced 
form in fig. 11). This character was less distinct in the 
last.two stripes. The other parts of the borders were 
distinct and of a dark green colour. The spiracular 
line upon the thoracic segments, and the mark between 
the 2nd and 3rd of these, were distinct, although 
not very black. The broad lateral line on the head was 
dark and distinct, and traces of the anterior line were 
also present. The subdorsal line was very indistinct 
except anteriorly; the stripes were fairly distinct, espe¬ 
cially the last. The shade on the anal flap was faint 
and of small extent, but large and dark below it. The 
thoracic legs were very dark above and red below* like 
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those of the larva last described. There was a faint sub- 
spiracular cloud, corresponding to that which was more 
distinct in other larvae (figs. 11, 12, 13). There was a 
tendency in this and all the other larvae, towards the 
fusion of the posterior parts of the dark borders with 
the dark dorsal line. 

(6) . The sixth larva was very similar to the last, only 
rather darker throughout. The traces of red borders 
to the stripes were somewhat more distinct. The trans¬ 
parent zone was very small, although bright yellow. 

(7) . The seventh larva was a distinct yellowish green 
variety. The spots were still reddish, although darker 
in colour than in previous larvae; the dark parts of the 
borders were also of a dark reddish colour. The fusion 
between the dorsal line and posterior parts of the 
borders, had now caused the appearance of a broad 
dark green dorsal band. The stripes were distinct and 
of a yellowish white colour. The zone on the horn was 
slight and dim. The spiracles were all black except the 
last, which was nearly so. The last red spot was small 
and indistinct, and the last but one was also smaller 
than the others. The anterior line on the head was 
distinct, as well as the lateral band. There was no 
trace of an anterior extension of the upper part of the 
dark borders along the upper margin of the subdorsal 
line, as in other larvae to be described below (see figs. 11, 
12, 13). In all the points not specially alluded to, this 
larva was about as dark as the one last described. 

(8) . The eighth larva was also distinctly yellowish 
green, and its appearance is indicated in fig. 12, ( x 3). 
It was much darker than the last and the spots were 
black and not red. The amount and distribution of the 
dark markings is sufficiently indicated in the figure. 
Although so different from the larv® hitherto described, 
some of the varieties of the next division of larvae, of 
which one is represented in fig. 11, form a very perfect 
transition from this to the lighter larvae. The very 
different and darker ground colour of the area above the 
subdorsal, is very striking. 

(9) . The ninth larva was the darkest obtained except 
one (the 7th of the next division): it was the larva 
which died Sept. 27th. 

(10) . The tenth larva was the one which was separated 
in the 2nd stage, because of the especial development of 
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brown spots (see fig. 8). Under these circumstances it 
might have been expected that the larva would be among 
the dark varieties of the succeeding stage; but, as 
in other cases, the reverse took place. 

This larva was examined and compared Sept. 29th ; it 
was a distinct bluish green variety, ranking with the 1st, 
2nd, and 3rd larvae already described, The red spots 
were distinct, becoming larger and more distinct ante¬ 
riorly ; the last was far the smallest, and the last but 
one intermediate between this and the others. The 
stripes and borders were very distinct and Smerinthus - 
like, as in the 2nd larva. The subdorsal line was very 
distinct anteriorly. The larva was therefore a very 
light variety, and it would rank between the 2nd and 
3rd of those described. 

On Oct. 2nd it was again examined. There was 
no dark shade on the head, very little on the claspers ; 
the thoracic legs and the horn were as in the other 
light varieties. There was a very slight shade on the 
anal claspers, and hardly any on the anal flap. The 
whole appearance was extremely Smerinthine. The 
stripes were of a bright yellowish green colour (some¬ 
what deep in tint as compared with other larvae). 

The seven dark larv.® of Stage II.—Upon the whole 
these larvae were somewhat darker than the ten larvae 
just described, and hence the effects witnessed in the 
last stage have, in this case, passed on into the suc¬ 
ceeding stage; but it will be seen that the differences 
are very small. 

As before, the bluish, lighter larvae will be described 
first. The larvae were compared Oct. 2nd. 

(1) . A bluish green larva, about equal to the 
lighter of those described. The shade upon the head 
was almost confined to the ocellar area, an almost 
imperceptible cloud extending upwards from the latter. 
The increase in the size of the red spots anteriorly was 
well seen, the last spot being very minute. The first 
and two last spiracles were light brown, and the sur¬ 
rounding patches were in all cases very small. The 
amount of dark colouring elsewhere was very slight, 
although distinctly traceable in the usual positions. 
There was hardly any dark pigment between the 1st 
and 2nd spiracles. 

(2) and (8). These two lame, although bluish green, 
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■would rank with the 5th and 6th of the previous 
divisions, for there were distinct red marks upon the 
borders to the stripes, below the red spots, in both larvae, 
and also above the spots in the 3rd larva. The 2nd 
larva had a slight transparent zone in the horn, and a 
very dark head; while the 3rd had the zone even 
less marked, but the head lighter. Both larv® were 
fairly dark around the anus, but the flap of the 3rd was 
much the darker. The stripes and dark green borders 
were quite distinct in the 2nd, fairly so in the 3rd larva. 

(4) . Then followed a larva with a ground colour of an 
intermediate tint. (This larva is represented in fig. 11, 
x 8). The condition of the borders made this larva 
decidedly darker, for the dark-red shade was not only 
present upon the borders above and below the red spots; 
but in the former locality a dark smoky shade extended 
from the central red mark, stretching along the upper 
edge of the subdorsal line, and forming a very con¬ 
spicuous feature. In addition to this, there was a highly 
conspicuous oblique dark patch above the subdorsal, 
upon each of the 2nd and 3rd thoracic segments, and 
upon the 1st abdominal (see fig.). 

The degree of development of the dark markings in 
other parts of this larva is shown in fig. 11. This larva 
would be quite as dark as the 7th of the previous 
division, but it was not of the same distinct yellowish 
green colour. The elongation of the red spots along the 
borders (see fig. 11) is a very interesting feature, indica¬ 
ting the relation of these characters to the coloured 
borders of Sphincjidce. It should also be noted that the 
transparent zone in the horn was well-marked. 

(5) . This larva was very similar and an intermediate 
variety, although with a slightly yellower tint of ground 


colour. 

(6) . This larva was also an intermediate variety. In 
darkness it would be intermediate between the 7th and 
8th of the other division. These last three larvae were 
very similar, although their relative darkness is expressed 
by their order. 

(7) . This was the darkest of all the larvae in the 3rd 
stage'. It was a yellowish green larva, and is repre¬ 
sented in fig. 18, x 3, and also in fig. 14, x 5;25. The 
latter figure being larger, it has been possible to introduce 
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the shagreen dots, which were omitted from all the other 
figures of this stage. The distribution and amount of 
the dark markings is sufficiently indicated in the figures. 
The easy transition from the degree of darkness indicated 
in fig. 12 (the 8th larva of the last division), to that 
shown in fig. 13 is very clear. The larger scale of fig. 
14 has permitted the representation of two of the chief 
tubercles, which are quite distinct upon most of the 
segments. These have the appearance of black points, 
one above and one below each spiracle except the last, 
in which one is above and one behind. The hairs 
which spring from them are long. The shagreen tubercles 
are generally darker on the dark parts of the larva, e.g, 
the horn. 

The head is very black, and its green ground colour has 
become dark, while the black markings have extended 
greatly. Its appearance from the front is seen in fig. 
15, x 9. The area above the subdorsal is now almost 
completely black, the green ground colour being chiefly 
traceable along the median line. 

Although the markings have the effect of black at a 
little distance, and are thus represented in the figures, a 
careful examination in a strong light on Sept. 29th, 
showed that all the dark markings upon the borders and 
above the subdorsal are of a purplish brown colour, but 
of so dark a shade that they appeared to be black. On 
Oct. 2nd, when the larva was in the resting-period before 
ecdysis, this purplish tint had become more distinct, 
and it could now be recognised everywhere except on the 
darkest places,— viz the horn, upon and below the anal 
flap, and upon the head. At this time there was also a 
prothoracic dorsal plate distinctly demarcated from the 
surrounding surface, like that described in Stage I., and 
shown in fig. 5. This structure also became especially 
distinct in the resting-period of the next stage. In the 
3rd stage the plate was traversed by the subdorsal line, 
and hence became mottled with white upon each side, 
while the plate regained its black colour below the line. 
This appearance only became distinct during the resting- 
period, and is not shown in figs. 13 and 14, which were 
drawn at an earlier period. 

The apparent black marks of the other larvae could 
also be resolved into purplish brown tints in a strong 
light, especially towards the end of this stage. 
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The caudal horn is still thorny and distinctly bifid, 
although not so deeply or widely notched as in the last 
stage. The notch was uniformly present in the larvae. 
The appearance of the horn of the 3rd stage, as seen 
from the front, is shown in fig. 16, x 14'5. The horn 
figured was one in which the transparent zone was well- 
marked; it is quite straight, and held at the angle 
shown in figs. 10—18. 

The results of this comparison of the darkness and 
the shades of ground colour in this stage may be 
expressed in the following tabular form. The intervals 
between the larvae indicate breaks in the transitional 
series:— 


1 Inter- 

Palest and bluest. 1 mediate. 

Yellowest and daikest. 

! 

The 10 pale laivae f !{«* A 

of the last stage. ' ^ 4 

The 7 dark larva of) - 
the last stage. j 1 

i 

5 6 

2 3 

- 7 — $* — 9 — 

(dead) 

— 4* 5 6-7* 

i- i 

1 ii. j in. 


The larvae with asterisks affixed were those represented 
in figs. 10,11,12, IB (and 14). The divisions I., II., III. 
indicate the new arrangement, which was adopted on 
Oct. 2nd, after the comparison of colours. 

If the larvge were arranged with reference to the shade 
of ground colour alone, the following series would be 
obtained (omitting the 9th in the division of 10 pale 
larvae):— 



Bluish green. 

i 

Inteimediate. 

Yellowish 

green. 

The 10 pale larvae .. 

The 7 dark larv«e. 

2) _ 4 J 

10 j 1 

1 S - 

n 

i j 


k- 1 

"oi Cri | 

151 

7 


There are several points of extreme interest in this 3rd 
stage. The resemblances to Smerinthus larvae are very 
marked, in the variability of the ground colour, in the 
variable development of red spots, and the relations of 
the latter to the borders of the stripes. The association 
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of a bluish green ground colour with the absence of 
pigment and a general Smerinthine appearance, is very 
striking, when compared with the dark markings and 
greater peculiarity of the yellowish larvae. Nevertheless, 
there is a very gradual transition from the one type to 
the other, and this can be clearly seen in the series of 
four larvae represented in figs. 10—18, although there 
were other larvae intermediate between some of these 
(see the above table). 

The stages of this transition probably represent the 
steps by which the dark variety has arisen from the 
green one. These stages are:— 

1. A green Smerinthus-like larva with a red spot on 

the border to each stripe. 

2. The increase in the dark part of the borders both 

in size and in depth of tint. The red spots elon¬ 
gate along the border, and at the same time 
distinct dark reddish patches appear above and 
below the elongating spots. Dark patches and 
bands appear and increase elsewhere. 

8. The borders become still darker, and their upper 
part tends to spread anteriorly along the upper 
edge of the subdorsal, thus shutting off a band of 
dorsal ground colour. 

4. The ground colour thus shut off first becomes much 
darker than the rest by a deepening in the tint 
of the ground colour itself, finally nearly black, 
from the gradual intrusion of the black borders 
of the band. 

The further continuation of this process of darkening 
will be seen in the following stage. It must be remem¬ 
bered that the purplish-brown colour of the markings 
connected with the borders, together with the elongation 
of the red spots and the red colour of the additional 
dark marks on the borders, seems to clearly support 
Prof. Weismann’s conclusions that the red spots are 
connected with the coloured borders to the stripes. 
These facts also serve to connect together Sphinx and 
Smennthus in a most interesting manner. 

Data as to the third change of skin and the lengths 
of the larva are given below:— 



Notes in 1887 upon lepidopterous larva, dc. 587 


Classification as in Stage II. 

Sept. Both. 1 of the palest of the lot of 10 larvae has entered the 
resting-period, and one or two others are mature. 

Oet. 1st, evening. B of this division have now entered resting-period. 

„ 2nd, 9.15 a.m. 6 of this division have now entered resting-period. 

The brown-spotted lam of Stage II. (No. 10) is mature, 
but not yet in the resting-period. 

„ „ 11.15 a.m. The darkest of the lot of 7 larva has entered the 
resting-period. 


Classification of Stage III. adopted Oct. 2nd. 


Dates. 


I. The 6 lightest and 

II. The 1 interme- 

bluest larvae. 

diate larvae. 


Oct. 2nd 


n 






» 


Oct. 3rd 






Oct. 4th 


7.40 pm. B in resting- 
period; 1, 25*0 mm. 
long, and 2 about 
22-0 and 23*0 mm., but 
not stretched. The 
larva which is nearest 
to ecdysis has become 
quite dark beneath the 
old skin. 

8.30 p.m. This larva had 
now changed its skin, 
and was quite dark. It 
had been about the 
palest of the lot of 10, 
viz., No. (2). 

9.30a.m. Anothei changed 
skin, and also dark. 
The 4 others all in rest- 
ing-penod, and mea¬ 
suring 23*25, 23*5,23-6 
and 25*0 mm. in length. 

5.30 p.m. Another just 
changed skin: not dark 
like the others. 


3.30 p.m. All 4 in rest¬ 
ing-period, and mea¬ 
suring 24*5, 24‘5, and 
22 mm. in length (the 
4th not in appropriate 
attitude). 


9.35 a.m. Still in lest- 
ing-period, and mea¬ 
suring 22*5, 24*0, 24*25 
and 24*5 mm. in length. 


12.20 noon. 1 has just 
changed skin, and an¬ 
other is now changing. 


HI. The 6 darkest 
and yellowest larvae. 


7.35 p.m. 2 in resting- 
period; both measur¬ 
ing about 23*6 mm. 


9.40 a.m. 4 in resting- 
period, and measuring 
23*0, 23*3, 25*0 and 
25*4 mm. in length. 


11.50 a.m. 1 larva has 
just changed skin, and 
the darkest variety is 
now changing; the 


pleted when examined 
hall an hour later; 
both became dark va¬ 
rieties. 
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Dates. 

I. The 6 lightest and 
bluest larvae. 

33. The 4 interme¬ 
diate larva. 

III. The 6 darkest 
and yellowest larva. 

Oct. 4th 


10.20 p.m. 1 lam has 
darkened beneath the 
old skin, and is there¬ 
fore almost ready for 
ecdysis. 

10.15 p.m. 1 larva has 
just changed skin: a 
dark variety. 

Oct. 5th 

11.50 a.m. 1 has just 
changed skin. 

9 a.m. All 4 larva have 
changed their skins 
some little time: the 
last to change is a 
light variety. 

9 a.m. No further 
change. 

Oct. 7th 

6.55 p.m. The last two 
larva have changed 
their skins some time, 
and are both dark 
varieties. 

6.85 p.m. 2 more had 
changed skin, 1 some 
time and dark, 1 re¬ 
cently and light, al¬ 
though the darkest of 
the 8 light varieties 
obtained. The 6th 
larva did not change 
its skin until Oct. 12. 


On the evening of Oct. 5th many of these larvas, at 
the beginning of Stage IV., including examples of all 
the varieties, and the one from division III., which had 
not yet entered the resting-period, were shown at the 
meeting of the Entomological Society of London. 

There were some indications that the slow growth of 
this last larva, which fell so far behind the others, was 
due to weakness and ill-health, which indeed is the 
rule in larvss. On one occasion (Oct. 4th) I saw that 
it had some difficulty in getting rid of the excreta 
during defecation; it turned round and pulled the 
mass off with its mandibles. 

It is interesting to note that the larvae darken to 
a considerable extent just before changing the skin; in 
certain other cases ( e.g . dark lepidopterous pupse, the 
black head of the larval Crocsits septentrionalis, &e.), the 
dark parts are white or pale yellow, until after exposure 
to the air for some few hours. Certain observations 
made at the beginning of the last stage render it 
probable that the air gains access to the new cuticle 
shortly before ecdysis. The old cuticle is probably at 
this time dry, and not sufficiently continuous or dense 
to exclude the presence of air. 

Stage IF.—On Oct. 8th, all the larvae were carefully 
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compared, except the single one in Division III., which 
was still in the Bid stage. 

I. The six lightest and bluest larva of the 8 rd stage .— 
Of these larvse three were large (about 38 mm. long), 
and three small (about 30 mm.). They are arranged in 
the order of relative darkness, the lightest larva being 
described first. 

(1) . The lightest and greenest larva was one of the 
small ones mentioned above ; it was painted Oct. 10th, 
and is represented in Plate XVI., fig. 1, x 2. The 
arrangement of the dark markings and relation to the 
green aground colour is sufficiently indicated in the 
figure. This was the lightest of all the larvae in the 4th 
stage, and it is seen to be transitional from the darker 
larvae of the last stage, while it is also connected with 
the darker larvae of this stage by a very complete series 
of gradations, the chief of which are indicated in figs. 1, 
2, 3, 4, 5, of Plate XVI. The larvae were still covered 
with shagreen tubercles as in Smerinthus and Sphinx 
ligustri; these are not shown in the figures. 

(2) . All the five remaining larvae were dark varieties; 
the least dark of these was (2), one of the small larvae, 
which possessed distinct stripes and borders, together 
with faint traces of the green ground colour, while the 
subdorsal became distinct in its anterior part. This larva 
is represented in Plate XVI., fig. 3, x 2, and it is seen 
to afford a beautiful transition towards the darker larvae. 

(3) . One of the larger larvse possessed a very distinct 
subdorsal line, and a fairly distinct subspiracular, both 
these lines remaining light and contrasting strongly 
with the dark larval surface. The red spots could be 
made out plainly, but they were very dark, almost black. 

(4) . Another of the large larvse w’as similar, only the 
two longitudinal lines (subdorsal and subspiracular) 
were not so bright and distinct. 

(5) . The third of the larger larvse, in which the 
stripes and red spots were so dark that they could 
hardly be distinguished from the general surface of the 
larva. The two longitudinal lines were distinct, and of 
a bright yellow colour, as in Plate XVI., fig. 4, which 
represents one of the larva of Division III. 

(6) . The third of the smaller larvse was much like the 
last only still darker, although the stripes were more 
distinct. 

TRANS. ENT. SOC. UOND. 1888.—PART IV. (DEO.) 2 O 
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The difference between the 6th and the other larvae 
decreased, and that between the 2nd and the others 
increased subsequently, for the dark colour becomes 
rather less deep during growth. The real line of 
demarcation was, however, between the 1st larva and all 
the rest; this great difference dwarfed all the minor 
differences between the latter. 

The horn in this stage is slightly curved, and 
possesses the shape shown in Plate XYI., figs. 1—5. It 
will be noticed that the curve is now the reverse of that 
seen in the 1st stage. The surface is shining, although 
still rough, with comparatively small tubercles, which 
represent the far larger thorns present in the two previous 
stages. The colour is black, with a dark reddish brown 
patch on each side of the base, especially bright in 
the green variety (1), and hardly present at all in the 
case of (4) and (5). There was a very faint trace of the 
light transparent zone on the horns of (1), (8), and (4). 
The tip was slightly but distinctly bifid in all except (4) 
and (5). 

The spiracles were bright orange and extremely con¬ 
spicuous in all the larvae. 

II. The four intermediate larva of the 3rd stage .— 
These larvae were of very uniform size on Oct. 8th, 
being about 80 mm. long. 

(1). This larva was a green variety, but not so bright 
or with so much of the green colour as (1) of the 
previous division. There was rather less green on the head 
and much less along the median dorsal line. The green 
was duller and less yellowish in tint. The dark borders 
were much wider, and were of considerable breadth at 
the point where they became continuous with the black 
dorsal band; whereas these two dark markings were 
almost discontinuous in (1) of the previous division, thus 
nearly allowing the subdorsal line to pass between them. 
The transparent zone on the horn was slightly marked; 
there was hardly any of the reddish brown colour at the 
base. This larva was carefully re-examined on Oct. 11th, 
when nearly mature in this stage, and was again 
compared with the lightest of the previous lot (shewn in 
Plate XYI., fig. 1); the larva formed a beautiful but 
gradual transition from the latter in the direction of the 
darker larvae. All the points in the comparison made 
above continued to hold at this later date. It was also 
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noted that the dark spiracular band on the thoracic 
segments was wider and that the horn was blacker. The 
oblique stripes were white. 

(2). A dark variety about equal to (4) of the previous 
lot. An exact comparison was very difficult, especially 
because of the change of colour during growth, and also 
because the darkness varied in different parts of the 
larvae, so that extreme darkness in one part might 
be compensated by unusual lightness in another. Thus 
this larva retained the traces of the green ground colour 
as in (2) of Division I. (fig. 3). Nevertheless the differ¬ 
ences between the dark larvae were insignificant compared 
to the differences between them and the green larva. 
There was no trace of the transparent zone on the horn. 

(8). A dark variety about equal to (5) of the previous 
division. The ground colour was dark, but the two longi¬ 
tudinal stripes were very distinct, and the transparent 
yellow zone on the horn very conspicuous; but there was 
hardly any reddish brown colour at the side of the base. 

(4). This larva was darker than any of the previous 
division. The transparent zone on the horn was 
slightly marked. The larva is represented in Plate 
XVI., fig. 5. 

There were faint traces of a bifid termination to all 
the horns except that of (1) which was somewhat dis¬ 
torted. 

III. The six darkest larva of the 3 rd stage .—Five of 
these larvae were compared Oct. 8th, the 6th being still 
in the previous stage. The lengths of the larvae are 
given below. 

(1) . The lightest larva was an extremely interesting 
green variety, transitional from the 1st of the last 
division towards the dark varieties. It is represented in 
Plate XVI., fig. 2x2. Although much darker than 
either of the other two green varieties, there was never¬ 
theless a large amount of green colour spreading from 
the stripes. The reddish brown patch at the base of the 
horn was very distinct in this and the other four larvae of 
this division. This larva was about 27 mm. in length. 

(2) . This larva was about equal to the 5th of Division 
I. Length 36 mm. 

(3) and (4). These larvae were very dark, but the two 
longitudinal stripes were very distinct and of a bright 
yellow colour. The larvae would be classified with (6) in 
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Division I., and their appearance is represented in Plate 
XVI., fig. 4. One of these larvae exhibited no trace of a 
bifid extremity to the horn, which was present in all the 
others of this division. Length of both larvae 36 mm. 

(5). This larva was equally dark and with the longitu¬ 
dinal stripes less strongly pronounced. It would be 
classified with the darkest larva—(4)—of Division!!., and 
may be represented by the figure of the latter larva (fig : 5). 
The yellow transparent zone on the horn was very distinct 
in this larva and (1), very slight in one of the last two 
larvae, and absent from the rest. Length 30 mm. 

The comparison between figs. 1—5 (Plate XVI.), 
shows the chief steps of the transition from the greenest 
to the darkest larvae, but many intermediate steps are 
necessarily omitted. These are, however, indicated in 
the tabular form given below, which summarises the 
results of the comparison made above. The real break 
is between the three gieen larvae and all the rest, and the 
differences between the former far outweigh those between 
the latter. Hence the following classification expresses 
the relation between the varieties:— 



Green 

varieties. 

Dark varieties. 

Degrees of colour .... 

■ 

B 

B 

4 

4a 

4 b 

4c 

4 d 

4e 

Division I. of the last 










stage . 

(X)* 



(2). 

(3) 

W 

(5) 



Division n. of the last 



vV 


stage .. 


(i) 




(2) 

(3) 


(4)* 

Division m. of the 






last stage ... 



(i)* 



... J 

(2) 

(3)* (X) 

(li) ' 




^ * 


__y_/ 


The asterisks indicate the larvae which are figured on 
Plate XVI. It is very curious that each of the three 
divisions should have produced a single green variety. 
In this stage, for the first time, the shade of the larvae 
followed, upon the whole, the arrangement of the last 
stage; although the parallelism was far from being 
complete, as we see in the appearance of a green variety 
in the darkest division (III.). The bright orange 
spiracles form a very prominent feature in this stage, 
together with the bright yellow longitudinal stripes in 
some of the dark varieties (see fig. 4). At the close of 
this stage, during the resting-period, the prothoracic 
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dorsal plate became very conspicuous, the cuticle around 
it being thrown into wrinkles from the strain to which 
it was exposed, while the denser and thicker plate was 
able to resist the strain. Its appearance is shown in 
Hate XVI., fig. 11 x 7. The plate, being darker in 
colour and without wrinkles, is very prominent against 
the surrounding cuticle. 

The 6th larva of Division III. was mature in Stage III. 
on Oct. 8th; on Oct. 10th it had entered the resting- 
period; on Oct. 12th (4.80 p.m.) it had just changed its 
skin. The larva was that known as (8) in the division 
of 10 pale larvae of the 2nd stage (see comparison at 
end of 3rd stage). It is represented, in the 3rd stage, 
on Plate XV., fig. 12. This larva died on Oct. 16th: it 
was apparently a very dark variety, but was not suffi¬ 
ciently advanced in the 4th stage for a safe comparison 
with the other dark larvae. 

Data as to the 4th change of skin and the lengths of 
the larvae are given below:— 


Dates. 


Division I. 


Division II. 


Division III. 


Oct. loth 

Oct. 11th 


Oct. 12th 


11 p.m. 8 largest larvae 
in resting-period; 40*0, 
40*25, and 42*5 mm. in 
length. 

2 of the larvae are more 
extended, reaching a 
length of 4125 and 
45*0 mm. 

9 pm. The green variety 
is now in resting- 
period. 


Oct. 13th| 9.15 a.m. 1 dark variety 
has just changed skin; 
the other 5 all in rest- 
wg-period. 

Evening: same. 

Oct. 14th Morning: same. 

5.30 p.m. Another dark 
variety was changing 
its skm. 

Oct. 15th| 5.30 p.m. A dark larva 
just changed skin. 


2 larvas in resting-period, 
including the green 
variety; latter 39*0 mm. 
when not much ex¬ 
tended ; former 43 , 0 
mm. 

Morning: 1 more in rest- 
mg-period. 

Evening: same. 


Morning: same. 


Evening. The last larva 
in resting-period, 


1 larva in resting-period, 
39*25 mm. in length, 
but not greatly ex¬ 
tended. 

2 more in resting-period. 


Morning. 4 larv® now 
in resting-period: the 
green variety the only 
one still feeding. 

Same. 


Evening. The green 
variety is now in rest¬ 
ing-period. 
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Dates. 

Division I. 

Division II. 

Division III. 

Oct. 16th 


4.15 p.m. 1 larva had 
just changed skin. 

i 

Morning. 1 dark larva 
had changed skin some 
little time. 

3 p.m. Another larva 
just changed skin. 

10.40 p.m. Another has 
changed some few 
hours. 

Oct. 17th 

8.30 a.m. The green 
larva has changed skin 
some hours, and is now 
a dark variety. The two 
dark larvae in the rest¬ 
ing-period were 85-75 
mm. in length when 
contracted, and 88-5 
mm. when extended. 

12.30 noon. 1 of them 
is changing its skin. 

8.15 p.m. The last has 
almost finished chang¬ 
ing skin. 

8.30 a.m. 2 larvae have 
changed skin, the green 
one being among them. 
The last larva in rest¬ 
ing-period is the light- j 
est of the dark varieties. 
It is 43-0 mm. in length 
when thoroughly ex¬ 
tended. 

The green larva in rest¬ 
ing-period is 36*5 mm. 
long, being rather 
small; the other 40-5 
mm. when contracted, 
43*3 mm. when ex¬ 
tended. 

8.15 p.m. The latter 
has nearly changed its 

pkin. 

Oct. 18th 

10.25 a.m. The last 
larva was changing its 
skin: at 10.35 a.m. the 
change was complete, 
and the appearance of 
the 6th abdominal seg¬ 
ment was painted by 
11.45 a.m. (PI. XVI., 
fig. 12 x 7). 

1.40 p.m. The green 
larva changed its skin. 


Stage V .—All the larvae became dark varieties in this 
stage. Immediately after change of skin the colour had 
not darkened into its permanent shade. Thus the head 
was yellow and green. The dorsal prothoracic plate, 
the anal flap and horn, were the lightest parts of the 
larva, immediately after ecdysis. It is probable that 
this is due to the protection afforded by the thickness or 
density of the cuticle over these parts, including the 
head. The darkening of the larva being due to the 
action of the air, it is probable that these parts alone 
would be completely protected from it until after ecdysis 
had taken place. 

4 The shagreen tubercles of the previous stage are very 
distinct before the colours have darkened, appearing as 
white circular areas, surrounded by a rather deeper 
shade of ground colour, each containing a dark point in 
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the centre. This appearance is shown in Plate XVL, 
fig. 12 x 7, representing the 6th abdominal segment 
immediately after eedysis. The areas are the scars of the 
old tubercles, the dark central points are the rudimentary 
tubercles of the 5th stage which still continue to bear 
minute hairs. It is probable that many of these fall off 
later in the stage. The explanation of the circular scar 
is as follows:—The comparatively light purplish or 
yellowish ground colour alone present after eedysis, is sub¬ 
cuticular in position, being contained in the hypodermis 
cells. This colour is not formed in the hypodermis 
cells which are beneath the comparatively large shagreen 
tubercles of the previous stage. The dark colour which 
subsequently appears, is cuticular in position, and extends 
over the colourless hypodermis, and thus conceals the 
great majority of the circular areas. 

Above the subdorsal line the ground colour is at first 
purplish, the borders to the stripes are also purplish, 
deepening into blue in the centre of the darkest part, 
corresponding to the position of the red spot in earlier 
stages; (see Plate XVI., fig. 12 x 7, illustrating the 
arrangement and tints of the ground colour, and the 
scars of the shagreen dots, as seen immediately after 
eedysis, in the 6th abdominal segment). Below the sub¬ 
dorsal the ground colour is yellow or yellowish green. 
The thoracic legs are red, black at the tip. The horn is 
reddish orange at its base, yellow at the upper part and 
tip. The head is yellow, but the parts which will become 
dark, are green. The prothoracic plate is at first much 
swollen and green. Three of the chief tubercles are black 
and distinct on each side of each abdominal segment 
(see fig. 12, in which two of these structures are shown); 
the tubercles bear long and prominent hairs. 

This examination of the larva immediately after 
eedysis is evidently of great importance, the stripes and 
borders bearing much resemblance to those of the larva 
of Ackerontia atropos in the last stage. It is probable 
that this method of examination will yield interesting 
and important results, if extended to larvae generally. 
As hinted above, it gives us the opportunity of describing 
the colours due to pigment in the hypodermis cells, 
before everything is concealed beneath the superficial 
pigment which is formed in the cuticle. 

Comparison of larvce in the 5th stage .—The larvae were 
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compared on Oct. 20th, when they had apparently 
taken their permanent colour. There were, nevertheless, 
some few modifications due to slight changes^ which 
happened subsequently. The larvae were examined in 
the following order. 

Division II. of the earlier stages (omitting the green 
variety of the last stage).—All three larvae were very dairh, 
the ground colour being black; the subdorsal line was 
represented by a single spot on the anterior margin of each 
segment, except anteriorly, where it was continuous; the 
subspiraeular line was light and prominent. All three 
were very similar, except for slight differences in the size 
and distinctness of the light subdorsal spots, and in the 
distance over which the subdorsal formed a continuous 
stripe. There were very faint traces of oblique stripes 
on two of the larvae. The length varied from 50*0 to 
65*0 mm. 

Division I. of the earlier stages (omitting the green 
variety of the last stage).—Of the five larvae, three were 
dark like those last described, one of them being even 
darker, and possessing no indication of the oblique 
stripes, while the subdorsal was very slightly repre¬ 
sented by a single spot on each segment. This larva is 
represented on Plate XVI., fig. 10, natural size. The 
two other dark larvae possessed traces of the oblique 
stripes like the two larvae of Division II. 

The two remaining larvae were lighter varieties, one of 
them with the subdorsal distinct for its whole length, 
and expanded into a distinct spot at the anterior margin 
of each segment. Above it was a dorsal line upon each 
side, similarly expanded into spots; traces of stripes 
were present. This larva is represented on Plate XVI., 
fig. 7 (natural size). The other larva only exhibited 
traces of the dorsal line, and the subdorsal was less 
distinct; the stripes were similar. 

Division IV. (including the two greenest varieties of 
the last stage). These two larvae were separated from 
their divisions, shortly after ecdysis, on Oct. 17th. The 
darker variety was the larva removed from Division II. 

The latter larva was dark; the subdorsal being only 
represented posteriorly by a single large distinct spot 
upon each side of each segment, but it was continuous 
upon the thoracic segments. Traces of the stripes were 
present. This larva is represented in fig. 9 (natural size). 
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b The other larva was light, and (at this time) interme¬ 
diate between the two lightest larvas of Division I. 
Its appearance is represented in fig. 6 (natural size). Both 
these larvae were kindly preserved by Lord Walsingham, 
and are now placed in the Natural History Museum, so 
so that they will be always available for comparison. 

Division III . of the earlier stages (omitting two larvae, 
one having died in the 4th stage, while the green 
variety was put in spirits shortly after ecdysis: it is 
quite clear that the latter larva would have been dark). 
All four larvae were dark varieties; three being very dark 
indeed, with small spots representing the subdorsal line, 
and hardly any trace of the oblique stripes. In one case 
these spots were almost absent, and there was no trace of 
the stripes. The fourth larva was remarkable, in that the 
subdorsal line and stripes were distinct, the former for its 
whole length, although the larva was a dark variety. 
This latter larva is represented in fig. 8 (natural size). 


All the fourteen larvae were arranged 
of relative darkness as follows:— 

in the 
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6. Ground colour 
still browner 
and lighter : the 
dorsal lines 
distinct. 

Division II. .. 
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„ HI. ..1 1 1* 
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The asterisks are affixed to the larvae which were 
figured; they are shown in figs. 6—10 on Plate XVI. 

The larvae marked 0 possessed a light-coloured and 
extremely prominent subspiracular line ; in the others 
this line varied from a light brown colour, almost like 
the marked larvae, up to a distinct brown tint; but 
this feature was always extremely distinct, and formed 
by far the most prominent marking of the larvae. The 
horn is now curved and shining, like that of Sphitix 
ligmtri in the last stage. The prothoracie dorsal plate 
is very distinct and polished (see figures). 
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The larvae were re-compared Oct. 25th, when the four 
largest were 80—90 mm. in length, varying with the 
degree to which they were stretched. The relative 
darkness was the same as on Oct. 20th, except in the 
case of the two lightest larvae, of which the position 
was now the reverse of that previously noted. The 
lightest larva was, therefore, the lighter of the two in 
Division IV. (Plate XVI., fig. 6); while the next lightest 
larva was the lightest of Division I. (Plate XVI., fig. 7). 
This relative position is indicated in the order of the 
figures on Plate XVI., hut the arrangement of the pre¬ 
viously-given tabular form requires to be modified in this 
respect, if it is to represent the order of the mature larvae. 

Comparison ivith other descriptions. — Prom a com¬ 
parison with Mr. Buckler’s four figures of this larva 
(Bay Society, 1886, Plates XXI. and XXII.), it appears 
that either his larva was exceptionally light, or mine 
were exceptionally dark; for the lightest of my larvae 
were much darker than that figured by him. The sub- 
spiraeular line, although very prominent, was not nearly 
so wide and distinct as that figured by Mr. Buckler. The 
other differences will be best seen on comparing the 
figures. 

The appearance of my larvae was also very different 
from that figured by Weismann (Studies in the Theory 
of Descent—‘ On the Origin of the Markings of Cater¬ 
pillars.’ Translated by Prof. Meldola. Plate III., fig. 16), 
especially in the tint of the ground colour. The sub- 
spiracular line was much like that shown in Professor 
Weismann’s figure. 

Habits of larva in last stage .—It has been stated that 
the larvae conceal themselves in the earth or among 
brown leaves during the day. I think that this is most 
improbable, for I did not see the least tendency towards 
such habits, although I surrounded the larvae with appro¬ 
priate materials during the last stage. Mr. Buckler 
and others have made similar observations leading to 
the same conclusion (l. c. p. 23). 

_ The larvae are extremely irritable when touched, 
ejecting from the mouth, on the slightest provocation, 
large quantities of a green fluid, containing fragments 
of leaves. This habit is quite unknown in Smerinthus, 
Acherontia, or Sphinx ligustri, except when the larvae are 
excessively irritated. It is, however, well known to 
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occur in Deilephila euphorbia. The habit did not take 
place in the earlier stages of S. convolvuli . When 
irritated, the mature larvae curled up and remained in 
this position for a very long time. 

They were fond of drinking the drops of water which 
were sometimes introduced on the food-plant. 

They freely ate the brown and withered leaves which 
were occasionally introduced when the plant became 
frost-bitten in late autumn. 

The antennae were in a state of continual and rapid 
vibration. 

The Sphinx attitude was never observed in the large 
larvae. This fact is, doubtless, due to the usual 
horizontal position upon a food-plant, which chiefly 
creeps along the ground. This will be again alluded to 
in discussing the significance of the attitude. 

Lengths of mature larva and times at which they ceased 
to feed. Seven out of the fourteen larvae were preserved 
at various times in the last stage. 

Oct. 29 th.—Division III.: 8 out of the 4 larvae had 
been preserved, the remaining larva No. (8) in the table 
of comparison, probably ceased feeding Oct. 27th, or 
even a day or two earlier; it had certainly ceased 
feeding on Oct. 28th. This larva was 78.0 mm. long 
when extended in walking, but it was somewhat con¬ 
tracted by this time. 

Division I.: 2 out of the 5 larvae (Nos. (1) and (6) in 
the table) had been preserved; of the remainder, the 
lightest larva (No. (4)) ceased feeding at about the same 
time as the larva mentioned above. The 2 lame still 
feeding at this date were 72*0 mm. when at rest, about 
76*0 mm. when extended in walking. 

Division II.; Of the 8 larvae, 1 ceased feeding pro¬ 
bably on Oct. 28th; 1 of the 2 still feeding was 75*0 
mm. when moderately extended at rest. 

Division IV.: Both of these larvae were preserved. 

Oct. dOth.—Division I.: 1 larva still feeding, 1 walk¬ 
ing about hurriedly as if preparing for burying; the 
former, 75* mm. in length when comfortably extended, 
the latter rather larger, but in a somewhat contracted 
state. Both larvae, if stretched, would reach 80*0 m.m. 

Oct. 81s£.— Division II.: Another larva had ceased 
feeding at this date; the larva still feeding was 85*0 m.m. 
long when extended, and was thus considerably larger 
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than those which had ceased feeding (which were respec¬ 
tively about 70*0 and 75*0 mm. long when extended 
in waiting. 

Nov. 1st—Division L : The last larva ceased feeding 
Oct. 31st. 

Division II.: The last larva ceased feeding at this 
date, or on Oct. 31st. 

Although the larvae burrowed, and in one or two 
instances constructed earthen cells, not a single one 
pupated. Their dead bodies were found when the earth 
was examined at the time when the moths should have 
emerged in 1888. This could not be traced to any 
treatment which they had received; the earth was 
moist, and besides their death took place at too early a 
date to have been produced by dryness. The lengths of 
the mature larvae were certainly less than in those which 
are found in the wild state. Thus Mr. Buckler describes 
a larva as being 4 in. in length (Z. c.), while mine were 
not much over 3 in. in any case. 

The larvae were fed upon Convolvulus arvensis , except 
during the last few days, when it was difficult to obtain 
a sufficient supply of food, because of the frosts. 
Convolvulus sepium was then supplied with the former 
food-plant, and the larvae ate both indiscriminately, i 

General Conclusions.—Duration op Larval Life.— 
The duration of the stages and the lengths of the larvae 
may be estimated as follows .— 

Development in the egg 10 days. Length of newly-hatched larva, 

3*75 mm. 

Duration of Stage I. .. 9^ „ Length at end of Stage I., 8*25 mm. 

,, u H. ..8 ,, ,, ,, „ II., 14*0 „ 

ft IH* •* »i tf tt III., 24*0 ,, 

„ „ IV. ..12 „ „ „ „ IV., 41*0 „ 

it ii V. .. 13 j, ,, ,, ,, V., 80*0 ,, 

Bach of these figures was estimated from the data 
given at the end of each stage. The whole period of 
larval life may be taken as extending from about Sept. 
8th to about Oct. 29th—a period of fifty-one days. If 
the estimated lengths of the five stages be added up, it 
will be found that they also come to fifty-one days. It 
is therefore almost certain that the estimated lengths of 
the stages are very nearly correct, and they were obtained 
on the supposition that the larvae which first changed 
their skins at the end of any stage would be the first to 
change them at the end of the succeeding stage. This 
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conclusion is also based on a very general experience of 
larvae. It is therefore probable that an unusually short 
development in the egg only causes a corresponding 
protraction of the first stage. It is probable that larvae 
emerge from the egg with very varying amounts of 
unassimilated nutriment, and that those with the smaller 
amounts have carried on the process of assimilation to a 
greater extent in the egg itself, and therefore emerge at 
a comparatively late period; while, conversely, those 
with the larger amounts hatch comparatively early, but 
are compelled to continue the process outside the egg. 
Hence the length of the first stage would be correspond¬ 
ingly greater in the latter case, but no effect would be 
produced upon the later stages. It is to be hoped that 
these possible conclusions may be tested by observations 
especially directed towards this point. 

It is probable that the length of larval life was unusually 
great, and that the larva becomes mature at an earlier 
period in the localities in which it breeds regularly. 
The closely-allied 8. ligustri has a larval period of about 
five weeks, and the same is true of Smerinthus ocellatus . 
In this country the leaves of the food-plant are extensively 
killed by frost during a period which corresponds to the 
last part of the larval life—a time when growth is espe¬ 
cially rapid. I could only obtain food by searching here 
and there in many places, and my larvae would certainly 
have perished of starvation in the wild state. In addition 
to this, the larval life would have been somewhat longer 
in the latter state, for the larvae were kept indoors at a 
comparatively high temperature. They were fed so care¬ 
fully throughout, and the food was kept so fresh, that 
there was no protraction of life owing to the causes 
which frequently operate upon larva in captivity. Tem¬ 
perature has a very great influence upon the length of 
larval life, as I have especially observed in the case of 
Smerinthus ocellatus during the past cold summer (1888). 
It therefore seems probable that this larva pupates com¬ 
paratively rarely in this country, and that in warmer 
countries the larval life is shorter, approaching that of 
S. Ugustri. 

The alternation of dark and light varieties in the suc¬ 
cessive stages . — This alternation was very marked in 
many larvae in all the stages except the last, in which all 
the larvae became dark varieties. 



DIAGRAM I. 



Dari varieties. Light varieties. 


The accompanying diagram (I.) 
serves to show in a graphic 
manner the way in which the 
larvae oscillated backwards and 
forwards between the dark and 
light varieties during the succes¬ 
sive stages. It must be under¬ 
stood that the dark varieties of 
(e.g .) Stage I. do not contrast 
with the light varieties of the 
same stage in the same marked 
manner as the two varieties of 
(e.g.) Stage IY. contrast together. 
Nevertheless the two varieties of 
the former were very different in 
this respect, and we should have 
expected that the darker larvae 
exhibited traces of the darkness 
which became more manifest in 
later stages. So also we might 
well have supposed that the 
single larva which exhibited 
marked indications of the dark 
borders in Stage II. would have 
been among the number of those 
in which this character was 
principally developed in the next 
stage, instead of among those in 
which it was least developed. 

It is much to be hoped that 
these surprising results will be 
carefully tested in other species. 
It would be well to keep a large 
number of individuals entirely 
separate, in order that the results 
may be analysed with greater 
accuracy. 

No variable colour-relation be - 
tiveen these larvae and their sur¬ 
roundings. — It is well known 
that the green form of these 
larvse often persists into the last 
stage. Thus I was assured that 
this variety is commoner than 
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the other in the Canary Islands and in Madeira. In the 
larvaB above-described it has been seen that three indi¬ 
viduals retained the green ground colour in the 4th stage, 
•while all the others lost it. Under these circumstances, 
it might well have been supposed that the larvse would 
exhibit the power of variable protective resemblance 
which so many species are now known to possess. Thus 
Bumia cratcegata can be rendered brown or greenish; 
while greater or less variation in the depth of the brown 
ground colour can be caused in Crocallis elinguaria , 
Ennomos angularia , E. lunaria , Boarmia rhomboidaria , 
B. roboraria , Catocala sponsa; and variations in the 
green colour of Smerinthus ocellatus and S. ligustri .■* 
Other instances occur, and this power is doubtless very 
widely spread among larvaB. 

It is, however, certain that S. convolvuli does not 
possess this power in any marked degree, and it is 
probably entirely wanting. My larvae were fed in 
glass cylinders placed upon white plates, and the food 
was always kept green and fresh. Only in the last 
stage were brown surroundings (earth and dead leaves) 
introduced, in order to test the opinion that the 
larvse conceal themselves. The complete absence of 
brown surroundings in the earlier stages would have 
produced light-brown or green individuals of nearly all 
all the species above-mentioned, and yet the convolvuli 
larvse became exceptionally dark. It is therefore probable 
that the predominance of dark varieties in one locality, 
and green in another, is due to the ordinary operation 
of natural selection upon the two forms of a dimorphic 
species, tending to exterminate a relatively larger 
number of the variety which harmonises less with the 
surroundings in each locality. 

The regular food-plant of the species in this country and 
over the great part of Europe is Convolvulus arvensis (the 
larva being comparatively rare upon <7. septum ). The 

* Professor Meldola was the first to bring together the scattered 
examples of this kind, and to draw attention to the general principle 
which they involve: see his paper, 4 On a certain class of variable 
protective colouring in insects’ (Zool. Soc. Proc., 1878, p. 158). 
Since then, many farther details have been worked ont: although 
some of the above-mentioned examples have not yet been published. 
See my papers in Proc. Boy. Soc., vol. xxxviii., p. 260, and xl., 
p. 185; also * Report of British Association,’ 1887, p. 756. The 
case of Bocmnia rhomboidaria has been investigated by my friend 
and pupil, Mr. B. C. L. Perkins, of Jesus College, Oxford. 
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small size of the leaves of the former small species, and 
its habit of creeping along the ground, renders it a less 
efficient protective back-ground for a very large larva, 
than the brown earth itself. Accordingly, we find that 
the larvae are green in the early stages, when they are 
comparatively small, but become brown in later stages. 
But in the Canary Islands and Madeira the conditions 
are different in that there are many species of Convolvulus , 
including several large-leaved foims, which do not, as a 
rule, creep along the ground, and which would make a 
far more continuous back-ground of green. Thus, in 
Madeira, Dr. Grabham informs me that the species very 
commonly feeds upon the Sweet Potato (Batata eclulis )— 
a large-leaved Convolvulus . Again, the specimens of the 
moth which were shown to me in the Canaries were far 
smaller than those found in Europe, being, in fact, 
smaller than 8. ligustri. In Madeira, also, Dr. Grabham 
showed me a living pupa which had been obtained from 
a wild larva which had been found when full-fed, and 
which was probably therefore of normal size. The pupa 
was very small for this species, and, I believe, smaller 
than that of S. ligustri. Hence the smaller size of the 
mature larva in these islands, and the more efficient 
back-ground afforded by the food-plants, cause the green 
varieties to gain more protection than the brown ones, 
and we therefore see that the former predominate. 

Such cases help us to understand the value of di¬ 
morphism, quite irrespective of its obvious use when the 
species possesses the power of variable colour-relation to 
the surroundings. 

The red spots and coloured borders in Sphingidee .— 
Although it seems probable that the red spots are con¬ 
nected with the origin of coloured borders in this spocics, 
I do not yet see sufficient reason for the belief that those 
spots are on the way to become borders in the larva) of 
Smerinthus , although the observation appears to tend in 
this direction. I believe that a careful investigation of 
the ontogeny of the larvae of tho genus Seda is greatly 
wanted, and would help to throw light upon this and many 
other points. During the past summer, the materials for 
such an investigation were supplied me by George Tate, 
of Lyndhurst, but the press of other work prevented me 
from doing more than enough to lead to the opinion 
expressed above. I hope to be able to work at these 
species next year, if larvae are still obtainable. 
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2. The Ontogeny of Aglia tatj. —My attention was 
first directed to this species through the kindness of 
Mr. William White, who showed me some preserved 
larvae of different ages in his possession. The immense 
difference between the young and the mature larvae,— 
the forked caudal horn in the former, considered in 
relation to the general spinous covering of many larvae 
on the one hand, and on the other to the forked horns 
of young Sphinx larvas, which are placed in precisely 
the same position,—the terrifying marks of the older 
larvae,—were some of the interesting points suggested 
by the examination of Mr. White’s specimens. I there¬ 
fore determined to work out the ontogeny of this species 
of larva as soon as the opportunity permitted. I 
obtained twelve living pupae in the autumn of 1886 from 
Messrs. Watkins and Doncaster, and I was also supplied 
with living ova from the same quarter in 1887. Dr. F. 
A. Dixey consented to take half of these ova, and the 
larvae which hatched from them were reared by him ; so 
that I have the satisfaction of knowing that my results 
are confirmed by those obtained by this careful observer. 
In the following account especial attention will be paid 
to comparison with the known ontogenies of Sphinx 
larvse. 

Habits of the moths in confinement .— Although this 
species belongs to a group in which the males “assemble,” 
I found it very difficult to induce the moths to pair. In 
many cases the males and females emerged at nearly 
the same time, and ultimately died without having taken 
any notice of each other. In one single ease, however, 
I found two moths paired, about 3 or 4 a.m., but they had 
separated a few hours later. The relative development 
of the male antennas seems to indicate that their habits 
must be very different in the wild state, and it is probable 
that the freshly-emerged female is scented from a very 
great distance by means of these highly specialised 
sense-organs. Dr. Dixey has also noticed very similar 
facts in the captive imagos of Saiurnia carpini. 

Ova.— In addition to the purchased ova, I obtained 
about sixty eggs from the single fertile female mentioned 
above. These were laid as follows:—April 10th, 2; 16th, 
4; 17th, many; 18th, many; 19th, a few; 20th, the 
moth died. 

The ova were of very large size, being about 2*5 mm. 
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by 1*9 mm.: they were rather flattened on the upper 
surface, and a slight central depression appeared. The 
ovum shown in Plate XVII., fig. 2, x 7, was drawn from 
the edge. The shape was very like that of Smennthas 
or Sphinx, but the size was somewhat larger, and the 
dark brown colour very different from that of any 
Sphinx hitherto described. This colour is, however, an 
obvious adaptation to the habit of oviposition upon bark 
instead of leaves. 

Stage L —The following observations were conducted 
upon seven sets of larvse, arranged and fed as follows: 
—One set of 15 larvae upon biich; three sets of 4, 4, and 
7 larvae upon beech; three sets of 8, 8, and 9 larvae upon 
copper-beech . The larvae hatched upon the following 
dates:— 

May 16th,—15 larvae. 

„ 17th, 18th, 19th,—15 larvae. 

„ 20th, 21st, 22nd,—12 larvae. 

„ 23rd, 24th,—13 larvae. 

Hence the period of development in the egg appears to 
occupy about 31 days. The lengths of the stages will 
be chiefly taken from the larvae which hatched May 16th, 
as these were kept together, and constituted the set fed 
upon birch. 

The newly-hatched larvae are 6*25 mm. long, this and 
all other measurements being taken from the anterior 
part of the head to the posterior end of the short red 
spine which terminates the anal flap. The caudal and 
thoracic spines were always excluded from the measine- 
ment, because the length of the larva would have \aried, 
according to the angle at which they were hold. 

Although the size of the aperture through which tho 
larvae emerged varied considerably, they did not eat large 
amounts of the shell as in Sphinx , Smermthus, &c. An 
examination of the empty shells makes it probable that 
the larvae do not eat the egg-shells after emergence. 

The long caudal horn of the young Sphinx larva is of 
the full length immediately after hatching. Before 
hatching it is quite soft, and is curved round inside the 
egg-shell, and closely pressed against the latter, so that 
it can be plainly seen by the use of a lens. In Agha, 
however, there are the four long thoracic spines in 
addition to the caudal horn, and they are all disposed 
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In a very different manner in the egg. They take the 
form of comparatively small curved tubercles, the 
cuticle of which is thrown into wrinkles. See Plate 
XVII., figs. 1, x 9 and 2, x 7, showing the appearance 
of the newly-hatched larva ; compare with fig. 3. The 
spines possess this appearance when the larva first 
hatches, and are gradually expanded in the course of 
about twenty minutes by the contraction of the walls of 
the body, which forces blood into them. When thus 
expanded to its full extent the cuticle becomes hard and 
rigid, so that the shape is permanently fixed. This 
interesting arrangement is doubtless an adaptation 
rendered necessary by the size and number of the 
spines, which in their expanded form would occupy too 
large a space in the egg. The process is, in fact, 
entirely analogous to that by which the large wings of 
the lepidopterous imago are contained within the rela¬ 
tively small wings of the pupa. The advantage has 
been conferred and the difficulty met by similar adapta¬ 
tions. It is probable that a similar method for the 
production of rigid bristles or spines, after emergence 
from the egg, or after change of skin, will be found to be 
not uncommon among lepidopterous larvae. A superficial 
examination of the larvae of Vanessa lo immediately after 
the last ecdysis seemed to indicate that the same process 
occurs in them, but I have preserved some of the larvae 
at various stages, and hope to investigate the subject by 
the microscopic examination of prepared sections. It 
is probable that the process is not in all cases one of 
expansion alone, but that there is also a partial eversion 
of the structures or of the secondary spines upon them. 

The striking appearance of the larva in this stage is 
shown in Plate XVII., fig. 3, x 7. 

It will be necessary to enter into a somewhat minute de¬ 
scription of this stage of which the appearance is almost 
identical with that of the two following stages. The 
ground colour is bright green, with a darker median 
dorsal stripe caused by the underlying dorsal vessel: 
along each side is a white subspiracular line, which 
terminates anteriorly in the base of the prothoracic 
spine, while posteriorly it passes along the margin,of 
the anal flap, and ends at the base of the red terminal 
spine. There are seven complete oblique white stripes 
upon each side sloping in a posterior direction, with the 

2*2 
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appearance and relation to the segments indicated in 
fig. 8. The first stripe begins on the 1st abdominal 
segment; the last ends on the 8th: there is also the 
posterior lower part of an additional stripe on the 1st 
abdominal segment. Too much importance must not 
be attached to the fact that the stripes slope in a 
reverse direction to that commonly occurring in 
Sphingidee, for undoubted Sphinx larvse (< e . g. the 
genus Sesia) possess similarly reversed stripes. Each 
stripe consists of two halves,—the upper and anterior 
upon one segment, the lower and posterior upon the 
segment immediately behind the latter. Hence each of 
the first seven abdominal segments is crossed by the 
upper part of one stripe, and also by the lower part of 
the stripe which is immediately anterior to the former. 
In the thoracic dorsal region there are two parallel and 
nearly horizontal white stripes upon each side, which 
seem to represent the similarly-placed white lines in 
the young Sphinx ligustri; (if this comparison holds, 
the lower of the two must constitute the persistent 
anterior part of a lost subdorsal line, as in the last 
stage of Smennthus ocellatus), Four white spine-bearing 
tubercles occur upon each abdominal segment from the 
1st to the 7th inclusive. These tubercles bear a con¬ 
stant relation to the two parts of the oblique stripes and 
the subspiracular line upon each segment. The upper¬ 
most or first and largest tubercle is placed upon the 
anterior part of the upper division of an oblique stripe ; 
the second and smallest tubercle is situated midway 
between the two divisions of a stripe: the third (and 
second largest) tubercle is placed upon the lower division 
of a stripe : while the fourth (and thud largest) tubercle 
rises from the subspiracular line. Two large diverging 
bristles spring from the summit of the first tubercle, 
and each of the others also bears a bristle which is 
forked to a greater or less extent; even the rudimentary 
second tubercle bears a bristle with a bifid extremity. 
In addition to these chief terminal bristles, other 
smaller ones can be made out upon the tubercles. 
Towards the end of the stage each abdominal segment 
from the 1st to the 8th becomes strongly marked by a 
transverse dorsal ridge, which forms a very promi¬ 
nent feature in all the other stages (see fig. 5). Each 
tubercle of the first pair rises from a fleshy elevation 
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upon this ridge, and thus becomes even more con¬ 
spicuous. Posterior to the second tubercle, and on a 
rather lower level, are two minute white dots, one 
or both of which may perhaps represent the additional 
tubercle seen in Sphinx larvae; but more probably the 
posterior of the two strongly-marked bristles on the 
first tubercle represents the posterior of the two dorsal 
bristles which rise from separate tubercles in young 
Sphingidce . The arrangement above described will be 
found to closely resemble that present upon the larva of 
Sphinx convolvuli in the first stage (see Plate XV., fig. 2), 
and other preuously described Sphinx larvae (S. hgustn , 
S. ocellatus , &c.). During the past summer I have had 
the opportunity of examining the newly-hatched larvae of 
Sesia fucxfonms , and the very remarkable furcate spines 
on the dorsal tubercles evidently represent and strongly 
suggest the double spines on the first tubercles of A glia. 
I have described the tubercles of Aglia in some detail, 
because it is impossible to fully represent them in a 
drawing of the size represented in fig. 3. The single 
median spine which certainly represents the caudal 
hom of Sphingida , and which will in future be called by 
this name, takes the place of the two first tubercles on 
the 8th abdominal segment. The two branches into 
which the horn diverges at its extremity, probably repre¬ 
sent, as Wilhelm Muller suggests, the essentially double 
nature of the structure, which has arisen from the 
coalescence of two dorsal tubercles. The only apparent 
objection to this homology is the precisely similar struc¬ 
ture and appearance of the four thoracic spines, which 
at first sight seem to render it difficult to consider 
that each of these latter is morphologically equivalent 
to only one half of the caudal horn. It is, however, 
probable that they may represent the two dorsal 
tubercles on each side fused together in a longitudinal 
direction, just as the caudal horn represents a single 
pair which has coalesced in a transverse direction. The 
planes in which the bifurcation of the spines takes 
place respectively, seems to support this interpretation. 
Furthermore, the two highest dorsal tubercles are 
represented by a double tubercle on each side of the 
2nd and 3rd thoracic segment in the young S. convolvuli 
(and in many other larvae: see, for instance, the figure 
of Euclidia mi, Plate XVII., fig. 8, x 24*5). 
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The five spines are covered with large thorn-like pro¬ 
cesses, each of which emits a single bristle,. while 
especially large bristles project from the extremities of 
each prong of the terminal fork. The structure is 
therefore essentially similar to that of the caudal horn 
in all young Sphingidce hitherto described. As far as 
the thorny appearance is concerned, the resemblance is 
to the caudal horn of the second and third stages of 
Sphinx rather than the first stage, while the bifurcation 
of Agha is chiefly recalled by the condition of the first 
stage of Sphingida , in which it is most marked. These 
differences in the condition of the horn in successive 
stages have, however, only been carefully studied in 
S . convolvuli among Sphinx larvae, although there is no 
reason to doubt their occurrence elsewhere (compare 
Plate XV., figs. 8, 9, and 16, with Plate XVII., 
fig. 4, x 50). The five spines of Agha are bright red 
(like the caudal horn of Smennthus ocellatus in the three 
first stages), except for one section of their length, in 
which the pigment is absent, and the structure is white 
and comparatively transparent. This section is situated 
nearer to the fork than the base of the spines (see 
Plate XVIL, figs. 8 and 4). I was greatly interested to 
find even this character represented in the caudal horn 
of the 2nd, 3rd, and 4th stages of Sphinx convolvuli , 
which is deeply pigmented (in this case with black) at 
the tip and base, but of which a short section , nearer to 
the former , is white and more or less transparent (see 
Plate XV., figs. 9 and 16, &c.). 

When the larvae are irritated they move their spines, 
especially the 3rd thoracic pair. The usual position of 
the spines during rest is shown in Plate XVII., fig. 3. 

It will be remembered that the caudal horn of the 
larval Sphinx ligustri in the 1st stage is also movable 
(Trans. Ent. Soc. Lond., 1885, p. 283). 

In addition to the tubercles already described, and the 
spines which represent certain of these structures, there 
are also other similar tubercles on the thoracic seg¬ 
ments, and on the abdominal segments posterior to the 
7th. The appearance and arrangement of these is to 
some extent shown in fig. 3, but peculiar interest 
attaches to the two pairs of tubercles between the caudal 
horn and the spine on the anal flap (anal spine). 
Entirely independent investigations (upon the lepi- 
dopterous pupa) have long since convinced me that 



Notes in 1887 upon lepidopterons larva , Jjc. 561 

Lepidoptera possess distinct traces of ten abdominal 
segments, that there are clear indications of two 
segments behind the 8th abdominal,—the last segment 
which bears a spiracle. These two rudimentary seg¬ 
ments are clearly separated from each other in Aglia , 
and in many other larvae, by a distinct constriction, 
parallel with that which separates them from the 8th 
abdominal segment. Each of these two additional 
segments is further emphasised by the possession of a 
pair of strongly-marked tubercles unmistakeably homo¬ 
logous with the 1st tubercles already described upon 
other abdominal segments. Similar homologies ex¬ 
tending to other tubercles also can be traced in other 
larvae: (see, for instance, the structure of these parts in 
a Sphinx , a Noctua, and a Pyrale , as shown in Plate 
XV., fig. 6, Plate XVII., figs. 8 and 9, respectively). 
But the distinctness of the 9th and 10th abdominal 
segments was especially impressed upon me in Aglia, 
because of the characteristic structure and appearance of 
the 1st tubercles, which are repeated upon each of them. 
(See also the accurate representation of these parts in 
many South American larvae by W. Muller £ Sudameri- 
kanische Nymphalidenraupen/ Fischer, Jena, 1886, 
Plate I.). 

The head of the larva is green and rounded, and bears 
a few scattered hairs in this and all other stages. The 
head thus possesses a very generalised shape and 
appearance, like that of the majority of Sphinx larvae, 
and like the young form of those Sphingidce in which 
this part has a peculiar and specialised shape in the 
older stages (Sphinx and Smerinthus). 

Another very remarkable resemblance between Aglia 
and the Sphingidce is seen in the characteristic Sphinx - 
like attitude assumed by the former. This attitude is 
assumed for the whole of larval life, but it is especially 
well-marked in the 1st stage, and I have noticed the 
same fact in Sphingidce . The young Aglia larva always 
rests on the under side of the leaf, stretched along the 
midrib, or one of the chief lateral veins, exactly as in 
the young Sphinx or Smerinthus. No one of the many 
points of resemblance between these larvae and the 
Sphingidce so greatly impressed me as the absolutely 
characteristic Sphinx-like attitude which they invariably 
assumed at rest. 
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The first stage was very unusually long. I was able 
to calculate its exact length in the case of several larvae 
with the following results :— 

In 2 larvfe the stage lasted for 14 days. 

,, 1 „ „ „ 15 days (the rest before eodysis occupy¬ 

ing 7 days). 

3 ,, n ?, 15 16 days. 

„ 7 „ „ „ 16 days (the rest before ecdysis occupy¬ 

ing 8 days in the case of 4 larvse). 

„ 10 „ „ over 16 days. 

Hence it seems that 16 days is the most usual duration 
of the first stage, but nearly half this time is spent in 
the extraordinarily protracted rest before ecdysis. It 
therefore follows that the time spent in growth is by no 
means unusual. The larvse at the close of this stage 
are between 10 and 11 mm. in length. 

Stage II.—Several larvae were measured immediately 
after the first ecdysis, and the length was found to be 
very uniform, not varying more than *75 mm. The 
average length was 10*5 mm. 

The old skin is eaten. On one occasion I saw a larva 
nibbling the cast skin of one of the spines; the upper 
red part and a portion of the white zone were eaten. 
Immediately after change of skin the head and spines 
are pale, although otherwise of the usual colour; they 
rapidly darken after exposure. 

The colour and marking in this stage are almost iden¬ 
tical with those of the last; and the Sphinx -like attitude 
is equally characteristic, as well as the position on the 
undersides of leaves. The most important difference is 
the appearance of shagreen dots, exactly like those of 
Smerinthus and Sphinx , in which these structures also 
become prominent in the second stage. A further 
resemblance is shown in the fact that each shagreen 
tubercle is terminated by a short bristle with a clavate 
end. The abdominal segments become more strongly 
marked off by an increased prominence of the transverse 
ridge upon the dorsal aspect of each of them. The 
upper and anterior part of each oblique white stripe is 
bordered posteriorly by a darker shade of ground colour 
(green). The first traces of the terrifying marks which 
become prominent in later stages, now appear, but they 
are probably absent at the beginning of the second 
stage* Upon the 1st abdominal segment, above the 
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white subspiracular line, which is composed of prominent 
fleshy lobes, a white area extends into the ground colour, 
over a segment of a circle. In the centre of this area is a 
dark reddish patch, which is usually slightly invaginated, 
and therefore hidden during rest behind the lobed upper 
margin of the subspiracular line. When the larva is irri¬ 
tated, increased contraction of the body-walls produces 
greater pressure upon the fluid contents of the body, and 
unfolds the shallow pouch-like invagination behind the 
lobes, thus exposing a greater surface of the white area, 
and rendering the dark centre visible. I observed that 
one larva in this stage possessed only the slightest 
trace of the terrifying mark upon one side, while it 
was entirely absent from the other. The size of the 
dark centre varies greatly, and when least developed no 
red pigment is formed, but a dark green centre is 
enclosed by a pale, whitish border. It will be remem¬ 
bered that the first appearance of the terrifying marks, 
in relation to the white subdorsal line, as described by 
We*smann (1. c ., Plate IV. and description), in the larvae 
of Ckarocampa elpenor and C. porcellus, is strikingly 
similar to that in A glia tan . The differences chiefly 
follow from the arrangement by which the eye-like 
marks are concealed in the latter species, except when 
they are actually needed. 

The terminal fork on the five spines is not so marked 
in this stage, and it becomes less so in the next. In a 
small proportion of the spines in this stage, and a much 
larger propoition in the next, the fork is entirely absent. 
This does not necessarily take place in both spines 
of either thoracic pair. Sometimes the result is due to 
the end having been nibbled or injured in some other 
way, but this is by no means always the case. 

The larvae varied from 15*5 to 17* mm. in length 
at the end of this stage, when resting before the 2nd 
ecdysis. ’ 

The 2nd stage lasted for about nine days in the 
majority of cases, about three days out of this time 
being occupied in the rest before the change of skin. 

Stage III .—The larvae are, as usual, about the same 
length at the beginning of this stage as at the end of the 
last, attaining an average measurement of about 16 mm. 
The appearance is almost identical, and the attitude 
and position exactly so. Some slight differences have 
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been already alluded to. The terrifying mark becomes 
slightly more distinct; the red anal spine is relatively 
shorter and less conspicuous. Distinct differences in 
the shade of green which forms the ground colour are 
now seen in some of the larvae, but they are more 
common in the next stage. 

The larvae varied in length from 22*25 to 27 mm. 
in the resting-stage before the 3rd eedysis. The 3rd 
stage lasted for about seven days. 

Stage IF.—The larvae were, on the average, about 24 
to 25 mm. in length at the beginning of the stage, 
although they varied above and below these limits. The 
appearance of the larva is shown in Plate XVII., fig. 5 (nat. 
size), and the differences between this and all previous 
stages are seen to be very striking, for the conspicuous 
spines are lost, together with the red anal spine and the 
small tubercles. The shagreen dots, oblique stripes, and 
sub-spiracular line remain, the latter being especially 
conspicuous and edged above with a dark border. 
Smerinthus is similar in retaining the shagreen dots in 
the last stage, while Sphinx loses them. The shade of 
green ground colour is different above and below the sub- 
spiracular, being much darker below, and the surface of 
the three thoracic segments above the subspiracular, is 
of a deeper green than the corresponding part of the 
abdominal segments. Both these distinctions are also 
characteristic of certain Sphingidce (Sphinx ligmtri, and 
the green form of Acherontia atropos: Trans. Ent. 
Soc. Lond., 1886, p. 144). The ground colour also 
varies considerably in the different individuals, and 
the tints are almost exactly similar to those which 
have been the subject of experiment in Smerinthus 
ocellatus, and which also occur in S* populi . The differ¬ 
ences may be best classified as bright yellowish green, 
dark bluish green, and intermediate. The yellowest 
larvae possess a distinct bright green colour below the sub- 
spiracular line, while those which are of a duller green 
above, are characterised by a deep bluish green colour 
below. This almost exactly corresponds with the differ¬ 
ences in Smerinthus ocellatus , where the shade of the 
under surface is always the most extreme test of the 
individual variations. 

The strongly-marked separation between the abdo¬ 
minal segments remains, while the thoracic segments 
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present a very different contour on a lateral view (see 
Plate XVII., fig. 5). The whole anterior part of the larva 
is not unlike a caricature of a vertebrate head, with the 
terrifying marks in the appropriate position for eyes. 
The effect is increased by its suddenness for, as above- 
stated, these latter features are very nearly concealed 
during rest, and are only exposed upon irritation. The 
larva in fig. 5 is represented in its terrifying attitude. In 
fig. 6, x 5*25, the terrifying mark is shown during rest, 
when it is almost concealed. Its relation to the sub- 
spiracular and to the spiracle on the 1st abdominal 
segment are distinctly seen, together with the differences 
in the shades of the larval ground colour. The mark 
itself is intensely black, and it is in this stage, sur¬ 
rounded by a reddish area. 

The spiracles are ochreous like those of S. ligustri . I 
did not note their colour in the earlier stages, but 
they are not then conspicuous. The larvae now abandon 
the undersides of the leaves, and seek the twigs during 
rest. The Sphinx-like attitude is still distinct (see fig. 5), 
but is not so strongly pronounced as in the earlier stages. 

There was some evidence that the tint of the ground 
colour can be modified by the surroundings, as in S . 
ocellatus . The following results were obtained with the 
food-plants employed:— 


Larval tints. 

Yellowish 

green. 

Inter¬ 

mediate. 

Bluish 

green. 

Birch. . 

2 

1 

8 

Beech .. 

2 

2 

5 

Copper-beech .... 


18 


It seems probable that the effects produced by the 
purple leaves of the copper beech on the one hand, and 
by the green leaves of the beech and birch on the other, 
indicate a certain amount of larval susceptibility to the 
surrounding colours. 

To my great surprise the 4th stage proved to be the 
last in the ontogeny. I have never before met with 
a lepidopterous larva with only four stages. Just before 
pupating and after the cessation of feeding, the larvae 
became brownish upon the back, exactly as in the case of 
8 . ocellatus and S . populi 

The mature larva is about 45 mm. in length. (That 
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figured in Plate XVII., fig. 5, is rather larger, being 
45'5 mm. in length). The 4th stage generally lasts 
from ten to twelve days, and the whole larval life, from 
hatching up to the change of colour before pupation, 
occupies from forty-two to forty-four days, although 
in some cases it may continue two or three days longer. 

I have already shown that the markings of the mature 
larva can be plainly seen upon the homologous parts of 
the freshly*exposed and still undarkened pupa (see 
Pros. Roy. Soc., Vol. XXXVIII., p. 278). These mark¬ 
ings form, in fact, a valuable guide to homologies. In 
the green, freshly-exposed pupa of Aglia tan, all the 
markings of the larva are very distinct, and the sub- 
spiracular line which forms so prominent a feature of 
the larva, and which is continued along each side of the 
anal flap to its extreme apex, is equally conspicuous in 
the pupa, and occupies an identical position in relation 
to the terminal anal spine, which in this species is blunt 
and covered with an immense number of irregular hook¬ 
like cuticular processes. Hence the position of the 
marking affords valuable confirmation of Mr. W. H. 
Jackson’s identification of the anal flap of larva, 
with the anal spine of the pupa. (See f Forms^oTAnimal 
Life,’by G. Rolleston and W. H. Jackspn<<f888, p. 153). 

The shape and texture of the rough, dark pupa in this 
species, also strongly suggests that of Smerinthus populi , 
but its affinities are evidently still closer to the pupae of 
Endromis and Saturnia , inasmuch as one unique (as far 
as I am aware) anatomical point unites together the pupae 
of these three genera— viz., the situation of the first or 
prothoracic spiracle at the bottom of a comparatively 
shallow pit, so that the spiracle itself is distinctly 
visible. In all other pupae with which I am acquainted, 
this spiracle is deeply placed at the end of a channel, the 
external end of which is often closed, and when open is 
sometimes defended in a special manner. When the 
mouth of the channel is closed, there is generally the 
indication of a former opening in the sculpture or shape 
of the pupal surface at this point. 

Conclusions .—It will be well to shortly review this 
most interesting ontogeny, and to summarize the points 
of resemblance between the larvae of Aglia taw, and 
those of Sphingidce , also calling attention to anything 
which is peculiar to the former. 
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Resemblances .— 

1. Caudal horn: Changes of size during growth; 2 ter¬ 

minal bristles ; bifurcation; longest and moveable 
in early stages; colour and white zone; thorn-like 
processes. 

2. Oblique stripes ; as in Sesia . 

8. Subspiracular: as in Sesia , Macroglossa &c. 

4. White thoracic lines : as in Sphinx ligustri , &c. 

5. The appearance and arrangement of the chief 

tubercles. 

6. Shape of head: as in young Sphinx and Smerinthus , 

and adults of many other genera. 

7. Sphinx-like attitude; and also the fact that it is 

chiefly marked in young larvae. 

8. Position on leaves and twigs of food-plant, at different 

times in larval life. 

9. Shagreen dots , with bristles, and the times at which 

they appear and persist ( Smerinthus , Sphinx). 

10. Individual differences in shade of ground colour: as in 

Smerinthus. 

11. Distribution of shades of ground colour: as in 

Smerinthus , Ache7 m ontia, Sphinx . 

12. Probable slight susceptibility of larval tints to 

surrounding colours 0 Smerinthus , Sphinx). 

18. The colours of the spiracles in the last stage : ( Sphinx ). 

14. Change of colour before pupation: (Smerinthus). 

15. The shape and texture of the pupa: (Smerinthus 

popuh). 

Nearly all these points of resemblance are vei v y 
striking, and appeal' to prove that the larvae have the 
closest affinity to the Sphingidce , and especially to the 
genus Smerinthus. 

Peculiarities and apparent differences .— 

1. Ova: very different colour. 

2. Expansion of spines immediately after hatching. 

8. The presence of four thoracic spines and the anal 
spine. 

4. Absence (?) of subdorsal line. 

5. The length of the first stage . 

6. The ridges on abdominal segments. 

7- The terrifying mark: position and concealment 
during rest; but origin much as in Charocampa . 
8. Loss of caudal horn in last stage; but certain 
Sphingidce also lose the horn. 

' Only four stages in Ontogeny . 
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The points (1), (2), (6), and (7), are evidently adapta¬ 
tions to the peculiar conditions of the larva, and cannot 
be considered to prove any great divergence in affinity, 
any more than the various adaptations which form 
such sharp characteristics zvithin the group of Sphingida 
themselves (such as the terrifying marks of Chcerocampa , 
&c.). In the present state of our knowledge, we cannot 
venture upon an opinion as to the meaning of points 
(5) and (9). So small a number of larval ontogenies 
have been carefully worked through, that it is impos¬ 
sible to decide whether such characters are adaptive. 
The subdorsal line (4) may be represented in part, as I 
have already suggested. Points (8) and (8) in reality 
indicate affinity quite as much as divergence. Thus the 
caudal horn degenerates in size and shape in the later 
stages of many Sphinx larvae. It nearly disappears in 
the last stage of Charocampa porcellus ,* it is absent 
from all except the earliest stages (if indeed it is present 
in these Jatter) of Deilephila vespertilio and Pterogon 
oenothera (Weismann, L c pp. 209 and 259). The 
ontogeny of Aglia is more exaggerated than that of 
any Sphinx larva. It commences with a more specialised 
caudal horn than that which any Sphinx possesses, and 
associated with a specialised remnant of the spinous 
covering of allied Boiribyx larvae; and suddenly at the 
last ecdysis, all these prominent features are lost, as 
completely as the horn is lost in the later stages of 
certain Sphinx larvse. 

The character indicated in (8) is of extreme interest,— 
not, indeed, as showing affinity with the Sphingida,—; 
but with allied Bombyx larvae, with which the Sphingidce 
are thus brought into association through Aglia . This rela¬ 
tionship will be discussed in the next paragraph. 

3. The natural position op the Sphincumi.—T he most 
interesting question raised by the ontogeny of Aglia tan 
is that of the position of the Sphingidce. I have enume¬ 
rated a large number of important characters, in •which 
this larva is related to the Sphingidce and especially to 
the genus Smerinthus. These characters are so numerous, 
that it is, 1 think, impossible to explain them f>s due to 
recent convergence caused by adaptive changes. The 
pronounced condition of some of the most Striking 
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of these characters in the early stages, and their subse¬ 
quent diminution or complete disappearance, in both 
Aglia and Sphmqidce , is strongly opposed to such an 
interpretation. 

I have examined a large number of figures of the 
larvae of tropical Sphingida , and of genera allied to 
Aglia , in order to see if further light can be thrown 
upon the subject. 

The results of this comparison lead to the following 
conclusions. The tubercular covering of Saturnian 
larvae is frequently developed into a spinous covering, 
especially in the genus Attacus , the change being 
doubtless protective. There is a tendency towards the 
special development of a single median dorsal spine 
on the 8th abdominal segment, and of several spines 
upon the thoracic segments. As these spines increase 
in size, they usurp the protective functions of those 
upon the rest of the body, which begin to lessen in 
size. The most complete transition between the extremes 
can be made out. As the thoracic spines become more 
important, further specialisation takes place, and the dor¬ 
sal pair upon the 2nd and 3rd thoracic segments become 
far more important than the others. Finally the speciali¬ 
sation reaches a pitch equal to that attained by Aglia , 
with four large thoracic spines, and the large caudal 
horn, all the other elements being reduced to a minimum. 
There is, however, this difference, that the anterior pair 
ol thoracic spines is upon the prothorax of Aglia , and 
upon the mesothorax of the species of Ccratocampa 
{Attacus), Furthermore, the five chief spines of certain 
species of Attacus, do not possess the forked terminations 
and certain other details which unite Aglia so closely to 
the Sphingidce . In one species (. Rhescynthis erythinte), 
evidently closely allied to Geratoeampa , and placed 
immediately after it by Burmeister (‘ Atlas of the Lepid- 
optera of the Argentine republic.’ Plate XXL, figs. 1 
and 1 a), the young larva (fig. 1 a) has a distinct caudal 
horn, and a smaller horn behind it (probably upon the 
9th abdominal, like the anterior of the bifid tubercles 
alluded to in Aglia), while the four spines upon the 2nd 
and 3rd thoracic segments are immensely large. All the 
six spines are thorny. No other spines are shown in the 
figure, and if present, they must be quite rudimentary. 
The older larva (fig. 1) has lost all the spines, just as Aglia 
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does at the last eedysis. In certain species of Geratocampa , 
figured by Burmeister (Plate XX.), the pair of dorsal 
spines on each segment are moderately developed, while 
those upon the 2nd and 3rd thoracic segments, and the 
caudal horn, are slightly predominant ( Geratocampa 
wardii, C. principalis, and C. argyracaniha, the latter 
upon Plate XXIII., fig. 7). In others again ( G . imperialis 
and C. pendopc, Plate XX./, the caudal horn and thoracic 
spines are shorts and inconspicuous, while the others are 
very small indeed. In C . phoronea , <7. ixion, and C. 
Regtdis , Plate XIX., the thoracic spines and caudal horn 
are very much developed, the others small. There are 
several spines on each thoracic segment in these species, 
but the dorsal pair upon the 2nd and 3rd thoracic seg¬ 
ments, corresponding to those upon the 1st and 3rd 
thoracic segments of Aglia , are much the largest. These 
spines on the 2nd and 3rd thoracic segments of the 
last-named species ( G . Regalis) are immensely developed, 
but not proportionately more so than in Aglia. I have 
to thank Lord Walsingham for kindly sending me Bur- 
meister’s beautiful work. 

Abbot and Smith, in their * Natural History of the 
Barer Insects of Georgia/ have arranged the moths of the 
above-mentioned genera, immediately after the Sphin - 
gid<s, as if to express their ideas as to the mutual 
affinities. The first moth after the Sphingida is 
Phalcsna cecropia, of which the larva is another good 
example of the same kind of development. No spines are 
figured on the 1st thoracic segment; while the caudal 
horn and the dorsal spines on the 2nd and 3rd thoracic 
segment are rather larger than the others, which are 
nevertheless distinct on all abdominal segments anterior 
to the 8th. In Phalama promethea, also figured by these 
authors, the five most prominent spines are also 
coloured differently from the others. 

An extremely interesting larva from Lake Tanganyika 
was kindly sent me bj Dr. Sharp. It is probably allied 
to Geratocampa , or it may be a Smerinthine larva, allied 
to Lophostethus . Three strongly-developed spines are 
present on each side of every segment, from the 2nd 
thoracic to the 7th abdominal, both inclusive. On the 
8th abdominal, the two dorsal spines are fused into a 
forked caudal horn , the only forked spine on the larva, 
and hence there are only five spines on this segment. 
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There are six spines on the 9th abdominal as on the 
segments anterior to the 8th. Minute rudiments of some 
of the spines are present on the 1st thoracic segment. 
All the spines are very uniformly developed, those in the 
dorsal rows being rather larger than the others, especially 
anteriorly. There is a much smaller spine beneath the 
inferior long spine on each segment. 

The presence of a distinct forked caudal horn, with a 
complete, uniformly developed, spinous investment is 
most interesting and suggestive. 

The larvae here alluded to, and many more, make a 
very perfect transition from the condition found in 
A glia tan, to that in which the spinous covering is 
uniformly distributed and uniformly developed. In 
Aglia and many of species of Ceratoeampa , concentration 
and specialisation has led to extreme developments at 
either end of the larva, and diminution elsewhere. It 
seems to me that Sphinx has gone further in the same 
direction. The uniform spinous covering, certainly 
present in a rudimentary form in the youngest Sphinx 
larvae, has become reduced to a far greater extent than 
in Aglia, and many species of Ceratoeampa, so that at 
last only the caudal horn remains. Tendencies in the 
same direction are seen in Aglia and Rhescynthis, which 
lose all the spines in the last stage. Other methods of 
protection are developed—terrifying marks, protective 
resemblances leading to concealment, dec.,—and the 
older mode of defence is abandoned, the caudal horn of 
Sphingidce remaining as a remnant of the former condi¬ 
tion. 

If this be true, we should expect to find traces of the 
thoracic spines in certain Sphingidce: we should expect 
that a remnant of the ancestral condition would be 
retained in some species. This appears to be the case 
with the North American genus Ceratomia , which is 
placed next to Smerinthus . The larva of (7. quadricornis 
is described by T. W. Harris (“Catalogue of North 
American Sphingidce” ‘ The American Journal of Science 
and Arts/ vol. 86, 1889, p. 282) as possessing a pair of 
short denticulated horns on the 2nd and 8rd thoracic 
segments, and a long bluish caudal horn. Traces of 
the other less-developed spines of Ceratoeampa are 
also probably present, for he describes “two parallel 
series of little teeth on the first four segments/* and 

TRANS. ENT. SOO. LONB. 1888.— PART IV. (DEO.) 2 Q 
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“a dorsal row of larger teeth extending to the tail.” 
The author evidently recognises the significance of the 
characters, for he states that “ an analogous and still 
more imposing form is found in the larvae of the 
Phalana, belonging to the genus Ceratocampa” The 
larva is also described by B. Clemens in his 44 Synopsis 
of North American Sphinges ” ( 4 Journal of the Academy 
of Natural Science of Philadelphia, 5 vol. iv., 2nd series, 
p. 97). This author also places Ceratomia next to 
Smerinthus , and speaks of 44 four thoracic fleshy granu¬ 
lated horns, caudal horn rather short, straight, and 
roughened” in C. quadricornis. This description con¬ 
veys an impression that the four thoracic horns and the 
caudal horn belong to one series, an impression not 
conveyed in Harris's account. Both descriptions refer 
to the mature larva; it would be most important and 
interesting to have the ontogeny of this and other 
species of Ceratomia carefully worked out. I trust that 
some American lepidopterist will shortly undertake this 
■work, or will send me living pup as of the species, which 
I believe to be quite common. It is interesting to note 
that the thoracic spines of Ceratomia follow Ceratocampa 
rather than A glia, although the latter is Sphinx-like in 
so many minute details. 

There is also the extremely interesting African 
Smerjnthine larva, Lophostetkus Dumolinii , described 
from Boland Trimen in Prof. Meldola’s Appendix to his 
translation of WeismamTs Essays (Le., pp. 527—528). 
Spines are present on all segments except the 1st 
thoracic. The two dorsal rows of spines are the longest, 
and the longest of these are on the 3rd thoracic and 1st 
abdominal segments, thus differing from Ceratocampa . 
The caudal horn is shorter than the dorsal spines, but 
similar in structure, being covered with prickles. The 
other rows of spines are also present below the dorsal 
rows, but much smaller, as in many species of Cerato- 
campa . 

The condition of the young larva is most significant. 
The 1st thoracic segment (or head, but the former is 
almost certainly intended) possesses a pair of short 
dorsal spines. The other dorsal spines are much longer 
and bear prickles. The dorsal spines of the 2nd and 3rd 
thoracic segments and the caudal horn are longer than the 
rest, and the caudal horn longest of all ; and all five 
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possess forked tips. Hence the young form of this larva 
combines the characters of Ceraiomia > Ceratocampa , and 
Aglia in the most beautiful manner. 

Prof. Meldola informs me that he has long considered 
that the caudal horn of Sphingidce is to be looked upon 
as a remnant of a general spinous covering. Wilhelm 
Muller (“ Sudamerikanische Nymphalidenraupen,” pages 
249—250) identifies it, in the most convincing manner, 
with the dorsal tubercles upon the 8th abdominal seg¬ 
ment of Satwrniadce (“dsdorn”). The two terminal 
bristles are the chief bristles No. 1 carried up on the 
summit of the spine or horn itself. 

We have therefore an accumulated body of facts and 
conclusions which seem to render it certain that the 
Sphingidce are a specialisation of the group of Satur¬ 
nian Bombyces, and that the following order repre¬ 
sents the nearest affinity, and is an approach towards 
the expression of genetic relationship. 

Sphinx. 

Aeherontia . 

Smerinthus. 

Ceratomia. 

Lophostethus. 

Aglia. 

Ceratocampa (. Attacus ). 

Saturnia. 

The other genera of Sphingidce will precede Sphinx as in 
the usual arrangement; but some of them, especially 
Sesia 9 may be altered in position, when the ontogenies 
have been worked out. Aeherontia also may be modified 
in position, but not, I think, to any great extent. 
Endromis and the so-called Bombyx mori (which Mr. 
Kirby tells me he has never considered as a Bombyx) 
will also be included between some of the gaps in the 
above-mentioned list, but their exact position is uncertain 
until the ontogenies have been worked out from this point 
of view. 

The imaginal condition of the Sphingidce , which come 
nearest to Aglia , &c., is also strongly in favour of the 
above arrangement. They alone do not feed in the 
perfect state, and do not fly in the characteristic manner 
of other hawk-moths: in the strict sense of the word 

2 q 2 
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they are not hawk-moths. Their mode of flight, and 
especially their rudimentary and unused mouth-parts, 
are further points of affinity to the Saturnians. 

It therefore follows that the chief peculiarities of the 
Sphingidce , as opposed to the main body of Bombyces,— 
the fact that they feed largely and are greatly specialised 
in relation to flowers,—are characters which were absent 
from their Bombyciform ancestors, and are still absent 
from Smerinthus, while they have been re-acquired com¬ 
paratively recently in the phyletic history of the majority 
of Sphingidce. 

The most natural arrangement would be for the 
Sphingidce to form the end of one special line of 
Bombyces, the order being the exact reverse of that 
given above. 

If, however, in view of their size and importance, it be 
preferred to begin the series of Heterocera with the 
Sphingidce , the order within the group itself should be 
the reverse of that usually adopted in descriptive works, 
and should end with Smerinthus and the genera allied to 
it, and then the Saturnian genera should follow as in the 
list given above. 

1 trust that these conclusions will stimulate entomolo¬ 
gists to carefully work through the life-histories of other 
species, so that the complete series may be constructed, 
and the affinities between the existing species of Bombyces 
may be expressed in the most satisfactory manner. 

4. The cause and meaning oe the Sphinx-like atti¬ 
tude. —The exti^mdy marked and characteristic Sphinx 
attitude ashamed Tty the larvae of Aglia, together with 
the fact" that this attitude is most pronounced in the 
early stages of this ‘genus and of Sphingidce —when the 
larvae habtually re;st on the under sides of the leaves— 
led me toconside^ whether there might not be some 
causal rela’orn between the position selected and the 
attitude assumed. Putting together all the facts, and 
collecting fresh observations, the following explanation 
suggested itself to me. In larvae which assume this 
attitude the thoracic legs are not employed for the 
support of the body; hence, when the larvae cling to a 
leaf or twig so that the dorsal surface or posterior ex¬ 
tremity is lowest, the weight of all parts anterior to the 
3rd abdominal segment is only indirectly supported by 
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means of the claspers. The young larvae of all species 
which exhibit this attitude habitually rest on the midrib, 
or one of the chief lateral veins on the under sides of 
leaves, and therefore with the dorsal surface downwards. 
When older the larvae rest upon twigs, with either a 
vertical or a horizontal direction: in the former case 
the posterior extremity is lowest, in the latter the dorsal 
surface may be either above or below, according as the 
larva clings to the upper or under side of the twig. 
When the larva rests on the upper side in a horizontal 
position, the Sphinx attitude is never strongly marked. 

Hence it is clear that in all the younger stages, and 
for a large part of the last stage, such larvae are subject 
to strains which tend to bend the anterior part of the 
body downwards. Under these circumstances the 
organism reacts upon the strain, and the muscular 
body-walls strongly contract upon their fluid contents in 
such a manner as to produce compensating rigidity, and 
giving to the body the curve which is characteristic of 
the attitude. The Sphinx attitude is to be explained as 
the combined effect of gravity and of muscular reaction 
upon the anterior unsupported parts of the body. The 
muscular arrangements which are most favourable for 
counteracting these strains are also made use of in the 
older larvae for the maintenance of a feebly-marked 
Sphinx attitude, when the larva is seated on the upper 
side of a horizontal twig. The attitude is most strongly 
marked when the larva is resting on a vertical twig, 
because gravity tends to draw the anterior part of the 
body backwards as well as downwards . These large 
larvae habitually rest on vertical twigs with the head 
uppermost, because the twig itself is approached from 
its base, and gradually stripped of leaves towards its 
apex. The essential dependence of the attitude upon 
gravity is well seen when a vertical twig, with a larva 
upon it, is carefully bent downwards so that the strain 
is in the opposite direction, and tends to bend the 
anterior part forwards instead of # backwards: under 
these circumstances the larva begins to yield to the 
strain in a few minutes. When the larvae of Smerinthus 
ocellatus are kept in large numbers, it is common for 
many of them to suffer from a disease of which the first 
symptom is a partial failure in the tonic contraction of 
the body-walls. The anterior part of the body, there- 
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fore, yields entirely to tlie influence of gravity, and 
bends sharply, forming a right angle with the rest of 
the body when the larva is in a horizontal position on 
the under side of a twig or leaf, less than a right angle 
when the larva is vertical. If, however, the larva be 
touched, the stimulus instantly causes muscular con¬ 
traction, and the normal Sphinx attitude is temporarily 
assumed. Perfectly healthy larvae, in a vertical position, 
may sometimes also be seen to so far yield to the strain 
that a very extreme form of the attitude is produced, 
with less than a right angle between the anterior and 
posterior parts of the body, but I believe that the bend 
is never sharp except in diseased larvae. Touching such 
healthy larvae also causes them to take the more normal 
position for a time. It is curious that the term Sphinx, 
employed to describe this attitude, only really applies to 
the one position, which does not clearly exhibit its real 
meaning and significance. The muscular adjustments 
which are suited to counteract the strains chiefly felt in 
other positions are the cause of the attitude when the 
larva is in the true position of the Egyptian Sphinx, 
viz., extended horizontally along the upper side of a twig. 
But it will be observed that the attitude is never strongly 
marked under these circumstances. Thus in fig. 5 of the 
plate illustrating my paper on the ontogeny of Sphinx 
ligustri (Trans. Ent. Soc. Lond., 1885, Plate YU.), the 
larva is represented in an unnatural position, for I now 
see that a larva in which this attitude is so pronounced 
must have been seated on the under side of the twig, or 
more probably on a vertical twig, with the head upper¬ 
most. Plate XYIL, fig. 5, of the present paper repre¬ 
sents the Sphinx-liks attitude as it is commonly assumed 
on the upper side of a twig. Further support for these 
conclusions is found in the fact that the attitude does not 
appear to occur in the larvae of Sphinx convolvuli , which 
feed on a creeping food-plant. 

5. The graphic method op representing the growth 
op lepidopterous LARViE. — I was led to apply this 
method to larvae in order to institute ‘a comparison 
between the rates of growth in the two English species 
of Sphinx. The fact that S. convolvuli is so much 
smaller than S. ligustri at the beginning of the larval 
ontogeny, and so much larger at the end, seemed very 
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remarkable, as the species are so closely allied. In 
Diagram II. (p. 578) the rates of growth in these two larvas 
are shown by the graphic method. It must be remembered 
that the mature S. convolvuli certainly attains a much 
greater length than that indicated by the ordinate VI'. 
Thus Mr. Buckler describes a full-grown larva as 4 in. 
in length,—more than one-fourth as long again as the 
average length of my mature larvae. As, however, my 
measuiements are the only ones available for the other 
stages, it is better to retain the length given in the 
diagram. The curve thus represents the true lengths 
measured during the life-histories of one set of larvse. 
I believe, however, that the lengths of the other stages 
are about normal, and that the effect of artificial sur¬ 
roundings, or the naturally small size of my larvae, 
became manifest in the last stage only. The lengths of 
the larvae and the duration of the periods are those given 
at the end of the account of the ontogeny. The corre¬ 
sponding data for S. ligustri are taken from my paper in 
Trans. Ent. Soc. Lond., 1885, p. 281 et seq . The length 
of the last stage (75*0 mm.) is taken from Mr, Hollins’s 
account of the larva in Mr. Buckler’s volume (L <?., p. 111). 
The length of the larva at the beginning of the 5th stage 
is estimated at 36*0 mm., as the measurement (33 # 0 mm.) 
given in my paper was taken from the larva in the Sphinx 
attitude (J. <?., p. 288). The data for Aglia tau are to be 
found in the present paper. 

In order to facilitate comparison between the growths 
of the two Sphinx larvae, the lengths of S. ligustri have 
been marked on the ordinates of S . convolvuli , and con¬ 
nected by a dotted line, and conversely those of the 
latter upon the ordinates of the former. If the duration 
of the larval stages were the same, then the comparison 
between the dotted and continuous lines would represent 
the real relation between the larval growths. I have 
already given reasons for the belief that the duration of 
larval life in S . convolvuli is abnormally long in this 
country, and it is therefore possible that the dotted line 
which crosses the ordinates of S . ligustri more nearly 
represents the normal condition of S . convolvuli than the 
line which represents the observed condition of the latter 
species. ^ 

The most remarkable fact shown in the diagram is the 
manner in which the rate of growth in S . convolvuli 
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gradually overtakes and passes that of S . ligustri. The 
newly-hatched S. ligustri is much larger than the other 
species, and its rate of growth during the 1st stage is 
much greater: in the 2nd stage the growth is almost 
exactly equal: in the 3rd stage S. convolvuli rapidly 
overtakes S. ligustri , so that the larvae are of nearly equal 
lengths at the end of this stage: soon after the beginning 
of the 4th stage S. convolvuli passes the other larva, and 
in the last stage the differences are increased to a much 
greater extent, in the normal condition, although the 
diagram indicates an equal rate of growth. 

Such facts seem to indicate a comparatively recent 
increase in the size of S. convolvuli, an increase which is 
only manifest in the later stages, and has not yet passed 
back to the younger larvae or the egg. In two such closely- 
allied species the relative sizes at the beginning of ontogeny 
probably indicate (unless they are explicable as adapta¬ 
tions) the former relative sizes at the end of larval onto¬ 
geny, and the relative sizes of pupae and imagines. And 
there may be good reasons for a recent alteration in the 
size of S. convolvuli. I have shown that size in itself may 
be a protection against the smaller enemies of a species 
(Proc. Zool. Soc., March, 1887, pp. 240, 241). A larva 
which feeds upon a creeping food-plant comes especially 
within the reach of insect-eating reptiles and mammals, 
and it would certainly stand a better chance of escaping 
these by an increase from a medium to a large size; and 
this is also true of the imago, which lays eggs on the 
plant, and emerges from the pupa near to the plant. 
It is probable that a similar explanation holds in the 
case of Acherontia atropos , and it would be most in¬ 
teresting to obtain measurements of this latter larva in 
all stages. The fact that other small Sphingidae feed 
upon low-growing plants is no objection to this argument. 
Difficulties are met by different species in various ways. 
There will be a frequent tendency towards reduction in 
size in order to assist in concealment; but a lurge larva, 
which, by a change of food-plant, or a change in the 
habit of its food-plant, was brought within reach of a 
large number of the smaller insect-eating vertebrates, 
would sometimes tend to seek protection in the opposite 
manner; and the diagram strongly supports the suppo¬ 
sition that such changes have actually taken place in 
S. convolvuli . 
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Further support is given by the small size of this 
species as found in Madeira and the Canaries. We may 
have the ancestral size preserved unchanged in these 
islands, or reversion may have taken place. The fact that 
other species do not seem to be similarly reduced in size 
is in favour of the former alternative. Careful investi¬ 
gation of the conditions under which the larvae exist in 
these islands would doubtless show why they can there 
maintain the smaller size without danger, although they 
cannot do so in other places. In the meantime the 
following facts deserve attention:— the only insect¬ 
eating vertebrates in these islands are birds and lizards: 
in Madeira there is only one small species of lizard,—so 
small that the mature larva, pupa, and imago would 
certainly be sufficiently protected by the size which is 
usual in the island. Furthermore, these lizards, and the 
more numerous and larger species of the Canaries, have 
become largely frugivorous,—an almost certain result of 
the insufficiency of insect-food. It is therefore probable 
that such lizards, having learnt to eat other food, are 
not, like most of these reptiles in other places, inveterate 
enemies of all insect-life, although it is probable that they 
still eat a great many insects. The kestrels in these 
islands also eat large numbers of insects. I saw the crop 
of one of these birds which had been shot in Madeira : it 
contained hundreds of larvae of some species of Noctua, 
a larva which is very common among the roots of the 
grass on the higher parts of the island. There was also 
a small lizard in the crop. The larvae did not approach 
the size attained by S . convolvuli in the island. 

These conclusions may be met by the objection that 
the larvae must pass through all the smaller sizes in order 
to become mature. Of course this is true ; but a larva 
which is protected by size, in addition to concealment, 
during part of its life, may gain advantage over a larva 
which defends upon the latter method alone for the 
whole of its life. Again, size would be especially ad¬ 
vantageous in the critical time during which the larva is 
wandering about before burying, and also in the imaginal, 
and, perhaps to a small extent, in the pupal stage. 

There are also some other interesting conclusions to 
be reached by a study of the diagram. 

The gradually increasing rate of growth in the 
successive stages is seen in the increasing steepness 
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of the curve of all three larvae. There is only one 
exception to this: the unusual rate of growth during 
the 1st stage of S. ligustri . 

The extraordinary length and small amount of growth 
during the 1st stage of A. tau is very remarkable, 
but this is largely accounted for by the immense 
protraction of the resting-period before the 1st ecdysis 
in this species. The fact that the larva of this species 
is at first so much longer than the other two, is not 
open to the interpretation which was given in the case 
of the two species of Sphinx, because the affinity 
between the former and the two latter species is so 
much more distant. The length of the egg of A. taw 
and the duration of development could not be indicated 
on the diagram. If, however, the line be prolonged to 
the left of ordinate I." for a distance of 98 mm., the rela¬ 
tive length of development will be expressed, while the 
line will be found to come within 2*5 mm. of the abscissa 
line (also prolonged to the left)—a distance corresponding 
to the length of the egg. 

It is to be hoped that data may be available for repre¬ 
senting the growth of many species of larvse and espe¬ 
cially the Sphingida, by this method. 

6. The means of defence adopted by the larva of 
Stauropus faoi. —Hermann Muller pointed out long ago 
that the irritated larva assumes a spider-like attitude for 
the purpose of alarming its enemies. Having the oppor¬ 
tunity of watching a number of these larvae last summer, 
I am able to add a few more details to H. Miiller’s 
description. I am indebted to my friend Prof. Meldola 
for directing my attention to H. Muller’s paper in 
‘Kosmos,’ Nov., 1879, p. 114. 

When at rest and unalarmed the larva is certainly 
very difficult to detect: it is protected by resembling a 
withered beech-leaf, irregularly curled up. The body, 
which is often held asymmetrically, represents the leaf, 
being about the appropriate diameter, colour, and length. 
The two caudal processes, modified from the last pair of 
claspers, are always applied together during rest, and 
thus, looking like a single process, they represent the 
leaf-stalk. The 2nd and Srd pairs of thoracic legs are 
folded at the middle of their length, and hang down in a 
bunch, resembling, in the most beautiful manner, a 
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bunch of the brown scales (the stipules of the foliage- 
leaves) which enclose the buds of the beech, and hang 
down after the latter are unfolded. These persistent 
brown scales, dependent from the branches in little 
clusters, are very characteristic of the beech. Each 
scale is rolled up, so that its edges are nearly, but not 
quite , in contact at the base and along the whole 
length, while they pass into each other at the tip. 
Hence, when looked at from the side, a chink is seen, 
leading into the hollow of the fold; the chink dis¬ 
appears at the tip, and ceases to be recognisable even a 
little before the tip is reached. A very similar effect is 
produced in the case of the four long thoracic legs, for 
each of them is bent upon itself in the middle, so that 
there is, of course, a furrow between the two halves, 
which disappears at the bend itself. The point where 
the furrow ceases is, in both leg and scale, at the 
dependent end of the structure. The legs are of the 
appropriate length and colour for this purpose, and I 
made some special observations to prove that their 
number is also an additional aid to protection. The 
numbers of scales in nine clusters upon a single beech- 
bough were as follows:—5 (4 dependent, 1 raised), 8 
(4 dependent, 4 raised), 4 dependent, 8, 4, 8, 2, 1, 2, all 
dependent. Thus nearly all the scales were dependent, 
and four was by far the commonest number, if we 
remember that the dependent scales in the first two 
clusters would have the appearance of separate bunches. 
In another bough many of the scales were irregular, 
viz., neither dependent nor raised, but at various inter¬ 
mediate positions. The first three clusters were irregular, 
the numbers in succeeding clusters being as follows :— 
4 dependent, 1 irregular, 1 irregular, 6 (5 dependent, 
1 raised), 3, 1, 7, 5, 1, 6, all dependent, 2 raised; then 
followed two irregular bunches with very small scales, 
4 dependent, 6 (4 dependent, 2 raised), 4 dependent. It 
must be remembered that these numbers represent the 
condition of the boughs in the middle of September, 
1887, and that much of the irregularity may be due to 
the loss of some of the scales. The larvae feed in August 
and often in to September, so that the numbers would 
nearly represent the actual condition of their sur¬ 
roundings in that year. The brown scales do not persist 
for long, but it is common for fresh buds to open late in 
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the year* at a time ■when the larvae are feeding. This 
was the case in 1887, when these observations were 
made. It is clear from these examples that the bunch of 
thoracic legs, dependent from the anterior end of the 
larva, gains in protective value by being made up of 
the jour elongated legs, instead of the normal number 
—six. Eut it will be shown that this very arrange¬ 
ment has also a special value in the terrifying atti¬ 
tude—a good example of the remarkable way in which 
larvae may be perfectly adapted to entirely different 
methods of protection. The extreme development of 
four thoracic legs has a most important meaning in 
the spider-like position, but, while .entirely adequate 
for this purpose, the legs have been kept at a length 
which, uhen halved by the fold m the resting position, is 
most appropriate for the protective resemblance to the 
scales. For quite other purposes the first pair of legs 
are not lengthened like the other two, and this also 
causes resemblance to a bunch containing the commonest 
number of scales. 

There are also one or two additional points to be noted 
in the terrifying attitude. The anterior unlengthened 
thoracic legs are held apart, and certainly suggest the jaws 
of a spider-like animal. In the case of S. fagi, as in other 
examples of this mode of protection, the points seized 
upon are the ones which most influence the imagination, 
and these are exaggerated for the sake of effect. Thus 
the supposed jaws are larger and more widely gaping 
than would be natural, and yet additional effect is thus 
gained. Then quite novel touches are added with the 
same object. Thus the posterior abdominal segments 
are turned so far over the head that the two caudal 
appendages project over it, and they are at the same 
time rendered divergent. They thus occupy the appro¬ 
priate position for a pair of antennse, which, indeed, 
they suggest most strongly; and they add an ideal 
finish to the suggested monster, which is, indeed, exactly 
like nothing upon earth, but which is, nevertheless, most 
effective in its appeal to the imagination. The four 
elongated legs are well known to be extended widely, 
and to quiver in the most terrific manner, as if pre¬ 
paring to seize the enemy. A suggestion is here, doubt¬ 
less, made of the legs which a spider uses in attack; 
the other legs by which these animals gain support are 
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less conspicuous, do not appeal to the imagination, and 
are altogether unrepresented in the larva. The ventral 
surface of the posterior abdominal segments, of course 
becomes, in the terrifying attitude, the dorsal surface of 
the abdomen of the supposed spider, and it is coloured 
in the most appropriate manner for such an end; and, 
furthermore, has a suggestion of plumpness and con¬ 
vexity which greatly assists the resemblance. It must be 
admitted, however, that the supposed abdomen is some¬ 
what deficient in breadth, although I do not think that 
anything is lost, inasmuch as I have already suggested 
that the larva does not exactly resemble any spider, but 
only an ideal monster which embodies all the most 
alarming points in a spider’s organisation. If the larva 
be greatly irritated, the posterior abdominal segments 
are gently moved over a short distance from side to 
side, and, of course, with them the antenna-like pro¬ 
cesses. This movement also adds to the general effect. 

It may be urged in criticism of these remarks and 
conclusions, that I am attributing to the enemies of the 
larva, powers of imagination hardly possessed by man 
himself. But I think we have actual evidence that, at 
any rate, the vertebrate enemies of insects have the 
keenest imagination, at least as regards an object, which 
even distantly suggests any of the dangers which 
naturally surround them. And doubtless this imagina¬ 
tive power is a most valuable safeguard to them. Weis- 
mann’s well-known experiments with the larva of Ciiaro- 
campa elpenor (subsequently confirmed by Lady Verney), 
clearly showed the fear felt by birds for an object which 
looked as if it might be dangerous, although it exactly 
resembled nothing that they had previously seen. I have 
repeated these experiments with a large lizard (Lacerta 
viridis), and found precisely the same results; the lizard 
only attacked the larva with the greatest care, and after 
many preliminary attempts. As soon as the larva was 
found to be harmless, it was devoured with the greatest 
relish. It is hardly likely that the various appeals to the 
imagination detailed above, can be meant for the insect 
enemies of Stauropus fagi; but the fact that the larva 
does suggest the appearance of a spider, must probably 
serve to terrify them. This is rendered very probable by 
H. Muller’s observation that ichneumons are rarely seen 
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in the webs of spiders : hence it appears that they keep 
out of the way of these animals. And we have some grounds 
for the belief that the additional refinements may not be 
entirely lost upon the insect enemies. At any rate, I have 
shown that if we are to accept the theory of sexual selection 
(and no other theory has y et been suggested which can serve 
as an adequate explanation of all the facts of the case), 
the comparison between the colours and patterns which 
are due to this principle, and those which are due to the 
various defensive needs of the insect, leads us to the 
inevitable conclusion that “ our own sense of what is 
beautiful, entirely coincides with that of an insect” (See 
Proc. Zool. Soc. Loud., March, 1887, p. 216). I should 
not, however, have ventured to speak so plainly of the 
meaning of the various details in the defensive attitude 
of the larva, if I had not been able to rely upon the best 
support attainable—the support yielded by direct experi¬ 
ment. 

In the first place, my interpretations were obtained 
from the careful study of the living larva—at rest and 
after various degrees of irritation. The terrifying atti¬ 
tude is often imperfectly assumed at first, and the full 
meaning of the details is only seen after continued 
irritation; but at the same time this very fact carries 
conviction with it. The larva at first relies on the effect 
of its outstretched quivering legs, and the posterior part 
of the body is not usually completely doubled over. As 
the irritation is repeated and increased, the larva 
gradually adds the vaiious details which go to make up 
the terrifying attitude in its most perfect and elaborate 
form. 

In the second place, I offered the larva to two of its 
vertebrate enemies, and actually witnessed the effect 
produced upon the latter. The larva was placed upon a 
table, and was made to assume the terrifying attitude in 
a very complete manner. The attention of a marmoset 
was then directed to the larva, and although the former 
is excessively fond of insects, and seizes caterpillars with 
greatest avidity, it was much impressed by the alarming 
sight, and only ventured to attack the larva after the 
most careful examination, and even then in the most 
cautious manner. Meeting with no resistance, the larva 
was soon devoured and greatly relished. I then tried a 
similar experiment with a lizard, and the same results 
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•were •witnessed, although not to an equal extent. This 
is, however, what we should expect from the comparative 
intelligence of the two animals. ‘Hence the interpretation 
of the attitude offered by H. Muller, and further elaborated 
in the present paper, may be said to rest upon a basis of 
experimental proof (See 4 Keport of the British Associa¬ 
tion,’ 1887, p. 764, for a short account of these 
experiments, and others of the same kind). 

The final means of protection possessed by the larva 
was also discovered by H. Muller, and it is directed 
entirely against insect enemies. On each of the 1st and 
2nd abdominal segments, below and rather behind the 
spiracles, is a shallow pouch-like involution of an intensely 
black colour. Each black area is entirely concealed during 
rest by a triangular flap, formed as an outgrowth of the 
lower margin of the area. The flap is directed upwards 
and completely covers the area, but upon irritation it is 
depressed, and the pouch itself is at the same time ren¬ 
dered shallower by partial eversion, so that the black 
patches become very conspicuous (see Plate XYII., fig. 7, 
x 4*5, where the larva is represented with the flaps de¬ 
pressed, and the patches visible). It is in every way pro¬ 
bable that, as H. Muller has suggested, these black marks 
are intended to imitate ichneumon stings, or at any rate 
the results of a struggle with some insect enemy, in which 
the larva has been wounded. The marks evidently sug¬ 
gest the scars made by some insect , because the attacks 
of other enemies are nearly always immediately fatal. The 
larvsB are certainly often wounded incidentally during 
the oviposition of parasitic Hymenoptera, the wounds 
being caused by the sharp curved claws of the latter, 
which must hold very tightly in order to render oviposi¬ 
tion possible during the struggles of the larva. I have 
also seen an ichneumon (Paniscus) bite a larva most 
savagely, at a time when it may have been attempting to 
lay eggs; but this is uncertain. (See Trans. Ent. Soc,, 
Lond., 1887. p. 307). In the paragraph just referred 
to, I remarked that I had never seen scars upon the 
larvae of Centra vinulct , such as would indicate that 
wounds were incidentally inflicted. Since then I have 
observed this on more than one occasion. I have seen 
so large a scar in the neighbourhood of the eggs of 
Paniscus affixed to the larva in question, that it seemed 
clear that the wound had been inflicted by the mandibles 
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of the Hymenopteron, and was not a mere scratch from 
one of its claws* The blood of the lepidopterous larva 
forms a black clot, so that wounds are nearly always 
black until after the next change of skin. On these 
accounts I think it is clear that the black marks exposed 
by the larva are calculated to suggest to the approaching 
enemy that the individual in question is already occu¬ 
pied. This interpretation will receive further support 
in the next section, in an instance of the use of the 
same colour by the ichneumon itself for an entirely 
analogous purpose. 

The black marks of S. fagi are also very interesting 
from a morphological point of view. In common with 
the terrifying marks of A. tau 9 previously described, 
they have the structure of eversible glands, which are 
so common in larvae, and of which I have described 
many in earlier papers. It is possible that this may 
have been their original significance, but whether this 
be so or not, I think it is almost certain that they have 
played the part of terrifying marks in some different 
form of alar m ing attitude formerly adopted by the 
larva. Their exact similarity to the marks of A . tau 
is in favour of this view, for there is no doubt about the 
meaning of the character in the latter species. The 
only difference between the two larvse is the presence of 
the mark on the 1st and 2nd abdominal segments in 
Stauropus, and on the 1st abdominal only in A glia. Other 
reasons for this opinion are to be found in the facts that 
the marks are still very large for their purpose (inasmuch 
as the scars are rarely of such a size), and that the 
opening and closing apparatus still remains in perfect 
working order. The latter has a definite meaning for a 
terrifying mark, but it is difficult to see how it can have 
been developed in connexion with the imitation of a 
scar, which is, of course, persistent. There is no 
difficulty, however, in understanding why it should have 
been retained in connexion with such unnaturally large 
scars, for continued irritation of the larva shows that 
this is one of the last resources adopted when the 
enemy has already discovered it. The continued display 
of such large mai'ks would certainly interfere with the 
protective resemblance in the passive resting-condition. 

The same objection would hardly apply to a mark 
which resembled a scar of the commonest size, viz. 9 such 
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as would follow from the puncture through which the 
egg is inserted by an ichneumon’s ovipositor. If, 
therefore, the marking originally possessed its present 
meaning, it is difficult to see why it should not he of 
the appropriate size—a size which would not need to 
be concealed during the protective attitude. 

The larva of Stauropus fagi therefore bristles with 
defensive structures and methods. When at rest it is 
concealed by a combination of the most beautiful 
protective resemblances to the commonest objects which 
are characteristic of its food-plant. Attacked, it defends 
itself by a terrifying posture, which is made up of 
many distinct and highly elaborate features, all contri¬ 
buting to this one end. Further attacked by an insect- 
enemy, it reveals marks which suggest that it is of no 
interest to its enemy, for another parasite is already in 
possession. 

It may not unreasonably be objected that the larva is 
far from common, and that the small efficiency of the de¬ 
fensive measures throws doubt upon their interpretation, 
I have, however, already answered this objection in the 
case of the larva of Centra vinula (Trans. Ent. Soc. 
Lond., 1886. pp. 158, 159). I argued then as I do 
now that such an “exceptional standard of defence was 
only attained by an exceptional need.” The means of 
defence have been the response on the part of the 
organism to the increasing attacks of enemies; and the 
latter, on their part, have met the response by increasing 
cunning or boldness. 

7. The meaning of the black colotjb of the eggs 
of Paniscus cephalotes.— The shining black ova of this 
parasitic species are well known to every collector of the 
larva of Centra vinula , for they are most conspicuous 
against the green background formed by the larval colour. 
Although the ova are partially hidden in the inter- 
segmental furrows, they are revealed at every movement 
of the larva, while some of them can usually be seen 
at all times. When Prof. Weismann was staying with 
me in the summer of 1887,1 showed him one of these 
larvae with the eggs affixed. This led to a discussion as 
to the meaning of the colour, in the course of which w© 
both independently arrived at what I believe to be the 
correct interpretation, vie., that the colour is adapted 
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to serve as a warning to other insect parasites be¬ 
longing to the same and other species, that the larva 
is already occupied. It is most interesting to note that 
the colour is such as to suggest that the larva contains 
the eggs of some internal parasite, for the black eggs 
very much resemble the small black scars which are 
produced by opposition. Thus the species which lay 
eggs within the body of the larva are warned off, as well 
as those which lay external eggs. In one case I bred a 
single dipterous imago from a larva of Centra vinula, 
which had been also attacked by Paniscus . But the 
time at which the former made its appearance seemed 
to indicate that the dipteron had laid its eggs before the 
hymenopteron. 

8. The defensive value op “ tussocks,” and the 

ASSOCIATED BLACK INTEESEOMENTAL MAEKTNGS. — A “ tus- 

sock ” may be defined as a tuft of fine hairs, very closely 
placed, and of approximately equal length, so that the 
structure is flat-topped. Microscopic examination shows 
that the constituent hairs bristle with minute lateral 
branches (in Orgyia pudibunda and 0. antiqua , and 
probably in other species also). It is, therefore, clear 
that they would be extremely unpleasant if brought 
into contact with the tender skin of the mouth, and the 
experiments described below prove that this is the case. 
At the same time the hairs are so closely packed, and 
the “tussock’' appears to be so dense and continuous, 
that it does not seem to be made of hairs at all, but 
rather to be a projection from the dorsal surface of the 
larva, and a most feasible part for an enemy to seize 
upon. If seized, the fine hairs come out in immense 
numbers in the mouth of the enemy, and produce such 
an effect that the larva escapes unhurt. 

The following notes show that the “ tussocks ” are held 
in an especially conspicuous manner when the larva is 
irritated, while the black markings are also revealed, 
and assist by rendering the tussocks more obvious, and 
by giving an appearance of increased projection. 

The larva of 0. pudibmda possesses a large black 
intersegmental semilunar mark, between each of the 
four “tussocks,” and a small one behind the last 
of these. The black marks are all shown to their full 
extent when the larva rolls into a ring. When the larva 

2 n 2 
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is at rest on a straight surface, but little of the first mark 
can be seen, and hardly any of the others, while 
the four tussocks appear to be continuous. In walking, 
tihte first mark becomes more distinct, and a little of the 
others can be seen. If the larva be slightly irritated by 
gently blowing upon it, or by tapping the surface on 
which it is crawling, it stops instantly; the head is 
tucked in, so that its anterior surface becomes horizontal, 
while the dorsal surface of the anterior segments forms 
a curved outline. In consequence of this attitude, the 
first black mark becomes very large and conspicuous, 
and the second mark also, although not to an equal 
extent. The two anterior “tussocks” are separated, 
while the two posterior are approximated, and appear 
like a single structure. In this way the three apparent 
tussocks (counting the two posterior as one) become 
extremely prominent. The attitude is soon abandoned 
if the larva is not further irritated, but if the 
irritation is more violent (such as that produced by 
brushing the larva with a leaf), it is maintained for a 
comparatively long time. If the irritation be still more 
violent the larva falls and rolls into a ring, and then the 
tussocks,—completely separated and thrown up by the 
black surface around them—become the feature of the 
larva; equally effective in affording an apparent oppor¬ 
tunity for the inexperienced enemy, and in aiding the 
memory of those which are more experienced. 

In 0. antiqua the same object is achieved by seg¬ 
mental rather than intersegmental dark markings, 
apparently a modification of a broad black dorsal band. 
The habits of these larvae when irritated are exactly like 
those of 0. pvdibunda, the two anterior tussocks being 
separated, the others approximated, although they are 
sometimes separated in this species. 

This interpretation is entirely due to experiment. A 
larva of 0. antiqua was introduced into a lizard’s cage, 
and when attacked, instantly assumed the defensive 
attitude. An unwary lizard seized the apparently 
feasible part of the larva; most of the “tussock” came 
out in its mouth, and the lizard seemed greatly troubled 
by the fine hairs, and did not touch the larva again. 

On another occasion a full-grown larva of 0. pudi~ 
bunda was offered to a hungry adult Lacerta viridis. 
The lizard evidently knew the danger, and kept trying to 
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find some part of the larva which could be seized with 
safety. The larva remained motionless in the defensive 
position during the whole process, which lasted for some 
minutes. In this position the protection was very 
remarkable, the body bristling everywhere with sharp, 
stiff spines, except in the region of the tussocks. This 
experienced lizard finally seized the larva on the dorsal 
surface a long way behind the tussocks, evidently 
preferring the bristles. Although killed, the larva was 
not swallowed, and it had only been seized after many 
attempts and the closest examination. It is quite clear 
that the hairy covering would have saved it from any 
except a very hungry enemy. 

9. The meaning of the peculiar method of pro¬ 
gression IN THE LARViE OF CoCHLIOPODIDJE. -It IS Well 

known that these lame rest on the upper surface of the 
leaves of their food-plants, and that the body is inflated, 
so that a peculiar dome-like shape is produced. The 
larvae are thus quite unlike caterpillars, and may 
suggest the appearance of some kind of gall on the 
surface of the leaf, and there is also a certain degree of 
resemblance to the pupae of Coccinellida. It is probable 
that careful investigation of the larvae in their natural 
surroundings, will, perhaps, reveal the object which is 
resembled for purposes of protection, although it is 
possible that the object is not now to be found in our 
country. George Tate, who supplied me with larvae of 
Heterogenea asellus , could not remember any object 
which they resembled, but special attention must be 
directed to the point before we can accept this testimony 
as final. The terrifying appearance of the larval 
Clmrocampa elpenor is founded upon that of a cobra-like 
serpent, which is quite unlike any of our native reptiles. 
The latter larva, nevertheless, gains protection because 
of the instinctive fear of anything snake-like felt by its 
enemies ; and the CochUopodidce certainly gain protection 
by assuming a form which is quite unlike that of a cater¬ 
pillar, and does not suggest the appearance of the food 
of any insect-eating vertebrate. When the movements 
of these larvaB (H. asellus) lead to their detection, they 
are greatly relished by lizards. 

If, then, protection is gained by the remarkable atti¬ 
tude assumed upon the upper surface of the leaf, the 
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meaning of the method of locomotion becomes clear. 
Lepidopterons larva can walk on the under surface of 
leaves because of the presence of projecting veins, but 
the upper surface is smooth, and affords no foothold. 
Hence larvae often spin a foothold upon the upper 
surface (young Cerura vinula , &c.), while the vast 
majority rest upon the under surface; although this 
is chiefly due to the more perfect concealment which 
is thus rendered possible. There is, however, a method 
by which small larvae, which weigh little, can walk 
freely over the smooth upper side of a leaf: that is 
by the substitution of adherence by a sticky surface, for 
adherence by clasping. The motion of the larva is 
brought about by the same movements in both cases; 
the larval body, or part of it, is thrown into undulations, 
which bring the anterior clasping legs in the one case, 
and the anterior part of the sticky surface in the other, 
within reach of new parts of the object over which the 
larva is walking; while the posterior claspers, and the 
posterior part of the sticky surface are simultaneously 
withdrawn from a corresponding length of the object. The 
motion being thus essentially the same, the conversion of 
the one method into the other would offer little difficulty. 
The larvae, doubtless, first walked with adhesive claspers, 
and these would gradually become shorter and broader, 
thus yielding increased support by extending the area by 
means of which they adhered. Finally, the claspers 
would be altogether lost, and the whole of the ventral 
surface, from which they formerly projected, would take 
part in locomotion. 

Such is a probable history of this method of pro¬ 
gression, but its use appears to be beyond doubt: it is 
to enable the larvae to move freely over the smooth upper 
surface of the leaves, and thus to assume their charac¬ 
teristic position. 

My only experience of the larva of Limacodes testudo 
is founded on an examination of the prepared specimens 
in the collection which Lord Walsingham has generously 
presented to the Natural History Museum. There 
seems little doubt, however, that the larvae are essentially 
similar in the points here alluded to. 

10. The protective resemblances of the larvje of 
Geomktra papilionarla. —The “ seasonal adaptation ” of 
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the larvas of this and other species has already been 
pointed out by Prof. B. Meldola (Proe. Zool. Soc., 1873, 
p. 155, and editorial notes to the translation of Weis- 
mann’s Essay, 4 On the Origin of the markings of 
Caterpillars,’ p. 305). In the former paper the author 
calls attention to the interesting fact that the young 
larvae are brown, and remain brown during hybernation, 
when the trees are bare, while many of them become green 
when older, after the leaves have expanded in spring. 

A purely accidental observation has enabled me to 
show that the younger larvae possess the power of adjusting 
the shade of their brown colour to that of the twigs 
of their food-plant. In the autumn of 1887 a number 
of these larvae, which had been reared from ova, were 
placed in two muslin bags, tied upon different branches 
of the same birch-tree. The larvae were examined on 
May 1st, 1888. In one bag 27 larvae were found, in the 
other 4, while 4 larvae were found upon the tree, having 
evidently escaped from the second bag. The 8 larvae 
were much lighter in colour than the others, the difference 
being independently noticed by my wife and myself. 
Examination of the twigs which had been enclosed in 
the bags at once showed that their colour corresponded 
with that of the larvae. The bag containing the 8 larva 
had been tied on to a part of the tree which had been 
largely pruned earlier in the year, and the enclosed 
twigs were young and comparatively light-coloured. 
The necessity for such protection is especially important 
in this species during hybernation, when its enemies 
are often compelled by hunger to search for food in the 
most careful manner. 

After hybernation the larvae grow rapidly, and in the 
last stage become dimorphic, some of them being 
green and some brown. After experimenting for two 
seasons I failed to obtain evidence of any susceptibility 
on the part of the larvae during this stage: dark 
surroundings did not make a larger proportion of larvae 
brown, nor did green surroundings make a larger pro¬ 
portion green. It will be shown below that these colours 
are certainly hereditary, like those of the Ephyridm. 

The larvae in the last stage are protected by their 
close resemblance to catkins. They feed upon catkin¬ 
bearing trees, hazel and birch. The brown posterior 
end of the body exactly suggests the brown scale at the 
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base of a catkin; the short stout body of the larva is of 
the appropriate shape and size, and is held in the 
appropriate attitude ; the edges of the. segments, seen 
in profile, project a little, and are very distinct all round 
the larva, thus suggesting the overlapping scales of the 
catkin; and the resemblance is heightened by the pro¬ 
jecting edges being tipped here and there with brown, in 
the green larvae. The brown larvae similarly resemble 
the older brown catkins. 

There is some evidence for the appearance of these 
varieties at slightly different times, corresponding to 
changes in the colour of the catkins, but confirmation 
is needed before this can be accepted as proved. Of 
12 larvae sent me, in the spring of 1887, by Mr. W. H. 
Harwood, about half were green, and the rest brown: 
the former pupated much earlier, while the latter lived 
on until the birch-catkins were brown, and then died 
before pupation. The evidence suggests that observa¬ 
tions should be directed to this point, and that large 
numbers of larvse should be employed. Unfortunately 
my experience this year (1888) did not much help 
matters, for there was only a single brown larva, and in 
this case no difference was observed between the times 
of maturity in the two varieties. Mr. Harwood informs 
me that he has not observed such differences, but that 
he believes the larvae on hazel are somewhat different in 
appearance from those on birch. My own experience 
is limited to the latter food-plant. 

The protective methods of this larva seem to be very 
remarkable, and to call for further observation. 

11. A PROOF OF THE PROTECTIVE VALUE OF DIMORPHISM 

m larvje. —Whatever be the value of the dimorphism of 
the older larvae of Geometra papilionaria , it is quite 
certain that this mode of appearance is useful to the 
species. From the pupae obtained from green larvae in 
1887, moths were bred and fertile eggs obtained : about 
30 young larvae grew up to maturity, and of these only 
a single one was a brown variety. If, therefore, either 
of these varieties had any advantage over the other, and 
continued to have advantage, whatever the proportionate 
numbers might be, it is quite clear that such variety 
would very soon be the only one. The fact that both 
varieties exist, demonstrates that the dimorphism is 
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advantageous to the species,—that each variety becomes 
of especial advantage 'when a certain proportion between 
the numbers of the two forms is reached. Whatever be 
the advantage afforded,—whether it be that suggested 
in an earlier paper (Trans. Ent. Soc. Lond., 1884, 
pp. 50—56), or because of a difference in the times at 
which the two varieties respectively appear, — it is 
perfectly certain that the advantage is real. The 
breeding experiment with moths from larvae of one colour 
clearly shows that if either form were less useful, it 
would be exterminated in a very few seasons. 

12. The protective resemblance op the pupa op 
Apatura iris. —During the past summer (1888) I suc¬ 
ceeded in obtaining a single fine female pupa of this 
species from larvss sent me in the autumn of 1887, by 
George Tate. 

The pupa was suspended from a sallow-leaf, and it 
resembled a leaf in the most perfect manner. The 
twig of sallow was on several occasions offered to 
friends in order to ascertain whether they could detect 
the pupa, and it was almost invariably overlooked. 
Even when the pupa was pointed out, the observer 
frequently failed to see any difference between it and 
a leaf. 

The most extraordinary thing about this resemblance 
was the leaf-like impression of flatness conveyed by a 
pupa which was in reality very far from flat. Thus the 
length of the pupa was 80-5 mm.; the greatest breadth 
(dorso-ventral diameter), 11*5 mm.; the greatest thick¬ 
ness (from side to side), 8*5 mm. The following notes 
were taken July 12th, 1888 :— 

The midrib of the supposed leaf is represented by a 
white line along the upper wing, corresponding to its 
upper edge posteriorly, but below the true edge 
anteriorly: in the latter region the midrib is repre¬ 
sented by a ridge (corresponding to the costal margin 
of the future imaginal fore wing), which extends along 
the (pupal) wing horizontally, and meets the antenna 
obliquely at the junction of the meso- and prothorax. 
Posteriorly to the upper wing the line crosses the 
exposed narrow strip of the hind wing, obliquely, on its 
way to the abdominal segments, over which it is con¬ 
tinued backwards as a white stripe immediately above 
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the spiracles. On the dorsal side of the midrib the 
lateral veining of a leaf is represented by seven oblique 
Btripes, sloping as in most Sphinx larvae, and situated 
on the first seven abdominal segments, the stripes being 
very small and slight on the 1st and 7th segments, and 
especially long and distinct on the 2nd, 3rd, and 4th. 
The effect is aided by a deepening of the green ground 
colour below, and (especially) above these stripes. The 
increased depth of colour is caused by the relative 
absence of white dots in this position. On the ventral 
side of the midrib the wing-veining and the obliquely- 
directed antenna assist in the general effect by pro¬ 
ducing a subdued appearance of leaf venation, although 
the slope is in the wrong direction. 

The shape is also modified in a very interesting 
manner. Dorsally the pupa is flat and greatly com¬ 
pressed, the sides meeting in a thin sharp dorsal ridge 
extending from the posterior edge of the 9th abdominal 
segment (close to the part which bears the hooks by 
which the pupa is suspended) to the anterior edge of 
the 3rd abdominal. Immediately anterior to this point, 
at the posterior edge of the 2nd abdominal segment, the 
single ridge divides into two ridges, which at first form a 
very acute angle with each other. Along the centre of 
the farrow between them there is a distinct, although 
slight, trace of a median ridge. The two ridges pass 
anteriorly, gradually diverging, to end at the apices of 
the two divergent horns, which form the anterior termi¬ 
nation of the pupa. 

Partly in consequence of this conformation, and partly 
because of the general shape, the slope on the dorsal 
side of the midrib, anterior to the 3rd abdominal seg¬ 
ment, is very considerable, for the pupa does not come to 
a thin edge, and is very far from fiat at this part. And 
the same is also true for the whole length of the ventral 
side of the pupa. 

But exactly in these places, where the obvious thick¬ 
ness would destroy the resemblance to a leaf, the whole 
effect of the roundness is neutralised by the increased 
lightness of these parts—a lightness which is so disposed 
as to just compensate for the shadow by which alone we 
judge of the roundness of small objects. (Much larger 
objects can be judged of by the change of focus, which 
becomes necessary as their near or distant parts are 
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observed,) In shading the drawing of an object so as 
to represent roundness, the shade is made to become 
gradually less and less deep as the tangential planes 
represented come nearer and nearer to a right angle 
with the axis of vision. So here, the converse of shading, 
—the whiteness neutralising the shadow which shading 
is ^ intended to represent,—dies off gradually as the 
midrib is approached. 

The whiteness is produced by the relative abundance 
of white dots and a fine white marbling of the surface 
which is present everywhere, mingled with the green. 
The effect is, in fact, produced by a process exactly 
analogous to stippling. 

By this beautiful and simple method a pupa, which is 
8*5 mm. from side to side in its thickest part, appears 
flat, and offers the most remarkable resemblance to a 
leaf which is a small fraction of 1 mm. in thickness. 

18. The defensive secretion of the larva, of Croesus 
varus. —The secretion of the ventral glands is distinctly 
acid to litmus paper. The smell caused by eversion of 
the glands after irritation, is said to be “ sour, like bruised 
sorrel-leaves.” It therefore seems clear that the de¬ 
fensive substance is a volatile acid, but the small size of 
the larvae renders any further determination of its 
nature extremely difficult. 

14. The Geometriform structure and attitudes of 
Euclidia mi. —A very complete account of the Geometri¬ 
form structure of young Noctrn larva, and of its bearing 
upon classification, was written by Professor Meldola 
(* Trans, of the Epping Forest and County of Essex 
Naturalists’ Field Club,’ June, 1881). The object of 
this note is to call attention to certain peculiar points 
in the Geometriform movements of the young larva of 
the genus Euclidia, and to introduce a figure of the 
young larva of E. mi, in the 1st stage, in the Geometri¬ 
form attitude (Plate XVII., fig. 8, x 24*5). When I 
first saw the young larva of this latter species, I felt 
sure that they were Geometers, and yet I was struck by 
the extraordinary activity with which the larvae whipped 
about the anterior part of the body several times 
between each stride, which was taken with extreme 
rapidity. I have never seen these movements con- 
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ducted with anything like the same energy by a true 
Geometer. When disturbed the larvae contract into a 
curious irregular zigzag, in one plane, and remain 
motionless for some considerable time. This attitude is 
not unlike that assumed by many young Geometers 
under similar circumstances. I have also noticed the 
same movements and the same attitude in the young 
Euclidia glypliica during the past summer. A careful 
drawing was made of the young larva of E. mi, after 
having been fed for a few days in the 1st stage, and is 
represented in fig. 8. The absence of the 1st and 2nd 
pairs of claspers is distinct, and the whole appearance 
strongly suggests that of a Geometer. The chief bristles 
and tubercles are very clearly seen, and possess a very 
typical arrangement. 

15. The determination of sex in certain living- 
lepidopterous LARVJ3.— It has long been known that the 
essential reproductive glands are to some extent diffe¬ 
rentiated in the larval state. The changes undergone 
in this and the succeeding stages are beautifully repre¬ 
sented in the plates of Herold’s work on the development 
of Pieris brassicce (‘Entwickelungsgeschichteder Schmet- 
terlinge,’ 1815). 

The testes and ovaries occupy similar positions rela¬ 
tively to the segments of the larva, being found beneath 
the skin of the 5th abdominal segment, as paired 
bodies, placed one on each side of the dorsal vessel, 
just above the digestive tract. The testes form two 
distinct reniform or lobate masses, while the ovaries 
have the form of two relatively minute and somewhat 
twisted tubes. In addition to this, the testes are gene¬ 
rally highly coloured, being very commonly yellow or 
brown, and sometimes even bright red. Hence it follows 
that these organs can be easily seen beneath the skin of 
all fairly transparent larvae, such as most of the Micro- 
Lepidoptera. By careful examination they can often be 
made out in moderately transparent Geometer, Noctua, 
and also other larvae. The ovaries, on the other hand, 
can only be doubtfully seen in the most transparent 
larvae with the aid of a lens. Knowing the anatomical 
position and structure of the organs, I felt sure that the 
yellow bodies I had so often seen in the larvae of Tor- 
trices must be the testes; but, before calling attention 
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to this easy means of distinguishing the sexes, I wanted 
to test my conclusions by experiment. 

Mr. Sidney T. Klein brought a large number of the 
larvae of Ephestia kuhmiella to one of our meetings in 
the autumn of 1887. I saw that the supposed testes 
were very distinct, being of a dark brown colour in 
these larvae. Mr. Klein kindly gave me a large number 
of the larvae, and from these I selected a considerable 
number with, and about an equal number without, 
the brown organs. They were separated, and eventually 
males were alone produced from the former and females 
from the latter, so there was no doubt about the validity 
of the conclusion. 

This fact will doubtless be of use to entomologists in 
breeding experiments with certain species. The appear¬ 
ance of the testes of the larval E. kiihmiella , from above 
and from the side, is shown in Plate XVII., figs. 10 and 
9 (both x 9). It will, however, be found that the organs 
are often somewhat asymmetrical, one being rather 
behind the other. In the movements of the larva the 
skin glides backwards and forwards over them to a very 
considerable extent, producing a very peculiar and 
characteristic appearance. The testes in fig. 10 are 
rather more separated than in the normal larva, owing 
to the application of slight pressure. 

The presence of these bodies must have been observed 
by every entomologist; while every morphologist knows 
that the testes occupy such a position, although unaware 
that the organs are visible in many living larvae. The 
object of this note is to bring together the knowledge 
obtained by two different classes of observers. 


Explanation of Plates XV., XVI., & XVII. 

Illustrating Mr. E. B. Poulton’s paper, fi Notes in 1887 
upon lepidopterous larvae. &c., including a complete 
account of the life-history of the larvae of Sphinx 
convolvuli and A glia tauJ 

Plate XV. The ontogeny of Sphinx convolvuli top to the end 
of the §r& stage :— 

Fig. 1, x 9. The ovum of 8 . convolvuli , as seen from above, 
This ovum appears to have been somewhat smaller than the 
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measurement given in tiie paper. The deep bluish green colour is 
peculiar, and the size very small for so large a species. 

Fig, 2, x 5*8. The larva of 8. convolvuli , as seen from the 
right side, and at the end of the 1st stage. The larva, which was 
stretched to rather more than the average length, was in the 
resting period before ecdysis: it was nearly ready for the change; 
the head of the 2nd stage has been drawn out of that of the 
1st stage, and is now seen beneath the swollen anterior part of the 
prothorax: the 6 ocelli are distinctly visible beneath the skin of the 
prothorax. The black caudal horn, with its bifid termination, and 
very peculiar, although slight, forward curve, is distinctly shown; 
but the fine hairs upon it could not be indicated with this degree 
of magnification. The chief bristles springing from tubercular 
bases, are quite distinct. The subdorsal is visible, although it is 
probably a feature of the next stage, seen through the transparent 
skin. 

Fig. 3, x 50. The horn of a similar larva in the 1st stage, as 
seen from the front. The shape is shown in outline ; the details of 
the structure are throughout similar to those indicated in the 
upper part. The taper from base to tip is seen to be slight. The 
fork at the tip is very marked, the figure representing the larva 
with the deepest notch. The commoner form of termination is 
that shown in the next figure. The two terminal bristles are stout 
and large; their ends slightly clavate. The horn is thickly 
covered with fine short hairs springing from small tubercles. 

Fig. 4, x 50, The tip of the horn of a similar larva seen 
from the same aspect. This represents the commoner form of tip, 
with the notch slightly indicated. In other respects the structure 
is identical with that represented in the last figure. 

Fig. 5, x 24*5, The prothorax and head of a larva, similar 
to that shown in fig. 2, in the resting-period, as seen from above. 
The head of the next stage being drawn back, the ocelli are visible 
upon each side of the anterior part of the prothorax. Posteriorly, 
upon the same segment, the first spiracle is seen, upon each side. 
The figure represents one of the five larvae which, in the l8t stage, 
possessed the brown prothoracic dorsal plate, and the brown anal 
patches. The plate is distinctly shown, together with the bristles 
which border it, which are similarly placed in larvae without 
the brown plate. This structure evidently represents the plate 
which is so conspicuous in wood-boring and burrowing larvae, Tor- 
trices, &c. 

Fig. 6 , x 24*5. The parts around the anus in one of the same 
five larvae, as seen from above and behind. This larva was also in 
he resiing-period before the 1st ecdysis. The triangular brown 
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patch on the anal flap, and the quadrangular brown patches above 
each brown anal elasper, are distinctly shown, together with 
the arrangement of the bristles and their tubercles. The segment 
of which the posterior part is just indicated, is the 8th abdominal; 
the narrow 9th abdominal is very distinct, and it is seen to be 
clearly marked off from the 10th abdominal segment, which is 
made up of the parts around the anus, and the anal elaspers. The 
bristles possess a very well-marked arrangement upon the dorsal 
pait of the 9th abdominal segment. 

Fig. 7, x 5*8. A larva rather more than half through the 2nd 
stage, as seen from the left side. The white shagreen dots have 
now appeared and are distinct; the white subdorsal line is promi¬ 
nent, and part of the 7th oblique white stripe can be seen. The 
horn is still curved very slightly forward, although this character is 
not indicated in the figure (see fig. 8). The tip is still bifid, 
and the surface is covered with thorn-like tubercles bearing 
bristles (see fig. 9). 

The head is still rounded and of a generalised larval shape, as in 
the previous stage. 

The larva represented was one of the seven darker varieties, 
with dark pigment strongly developed on the head, thoracic legs, 
claspers, below the anal flap, and round the spiracles. The horn 
was black in all the larvae. 

Fig. 8, x 5*8. A larva at the end of the 2nd stage, in the 
resting-penod before eedysis, drawn from the left side. The head 
is in the condition described in fig. 1. The larva was stretched to 
slightly over the average length. The figure is merely represented 
in outline, and the dark parts indicate the arrangement of the pig¬ 
ment. 

The subdorsal and 7th oblique stripe are indicated by a line 
along the lower edge in each case. The larva represented was that 
one of the ten lighter larvse of stage II., which first developed brown 
spots in the position of the red spots upon Bmerinthus larvae. The 
spots subsequently extended into faint stripes, and the whole feature 
was far more developed in this than in any other larva of the 2nd 
stage. It is shown at its maximum in the figure. The relation of 
the spots to the borders is quite distinct and umnistakeable. The 
patch of pigment between the 2nd and 3rd thoracic segments, pro¬ 
bably belongs to the next stage, in which it becomes especially 
prominent. The shagreen dots are only seen in profile. The shade 
along the dorsal edge represents the dorsal line, due to a deeper 
shade of ground colour. 

Fig. 9, x 24*5. The caudal horn of the 2nd stage as seen from 
the front. The horn is still bifid, and terminates in two divergent 
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bristles. The thorny tubercles covering the surface are distinctly 
shown. The colour is black, with a light semi-transparent zone 
near the tip. In this respect the horn resembles that of the young 
Aglia tm, the red pigment being absent from a similarly placed 
zone in t his species (compare Plate XVII., figs. B and 4). 

Figs. 10,11,12, and 13, all x 3. These four figures represent 
different varieties of the larvae, rather more than half-grown in the 
3rd stage; all seen from the right side. The larvae figured are 
indicated in the paper. They were chosen to represent a transition 
from one of the lightest larvae of this stage (fig. 10) to the darkest 
(fig. 13). The former is seen to be estremely Smerinthine in appear¬ 
ance, possessing the characteristic red spots, and very little pigment 
except upon the horn. The traces of dark borders to the stripes 
above the subdorsal line are noteworthy. In fig. 11, the amount 
of pigment has greatly increased in depth and extent; the dark 
borders tend to pass anteriorly along the upper margin of the sub¬ 
dorsal. In these two larvae the light zone on the horn is marked. 
In fig. 12, the borders have extended along the subdorsal, thus 
shutting off a dorsal area of ground colour, which becomes of a 
deeper green. In fig. 13, this area has become suffused with dark 
pigment, of which the depth diminishes towards the dorsal line. 
The larva is very dark as compared with the others, the head and 
anal region being especially black. The larva represented was the 
darkest of all in this stage. 

The change in tint of the ground colour of the larvae, from 
bluish green in the palest larvae, through intermediate tints to 
yellowish green in the darkest larvae, is very remarkable. 

The shagreen dots are not represented in the figures. The dark 
mark between the 2nd and 3rd thoracic segments apparently com¬ 
pleting the series of spiracular marks, into a system with equal 
intervals, is especially noticeable in figs. 10 and 11. The head has 
now assumed a more characteristic shape. The caudal horn 
is straight. 

Fig. 14, x 5*25. The same larva as that represented in fig. 13, 
seen from the left side and above, in a somewhat curved position. 
This was much the darkest of all the larvae in the 3rd stage. The 
broad dark dorsal band is a very striking feature, of which not a 
trace is visible in the paler larvae (fig. 10). The shagreen dots are 
represented in this figure. Two of the chief tubercles (from which 
the chief bristles spring) of the first stage (fig. 2) are seen upon 
each abdominal segment, one being above and one below each 
spiracle, except upon the 8th segment, in which one is above and 
one behind the spiracle. The others are also present, but less con¬ 
spicuous* so that they could not be shown in the figure. The 
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shagreen dots are darker in colour upon the blacker parts of the 
larva. 

Fig. 15, x 9. The head of the last larva, as seen from the 
front. The black bands have spread so as to cover by far the 
greater part of the surface, while the green ground colour, which 
is uncovered by them, is far darker than in the other larvae. 

Fig. 16, x 14*5. The caudal horn of the 3rd stage, as seen 
from the front. The anterior side of the base is represented by the 
curved mark; below this mark a small part of the dorsal surface ot 
the 8th abdominal segment is represented. The horn is still bifid, 
although the notch is not so marked as in the last stage (fig. 9). 
In other respects the structure is similar. The transparent zone, 
present in many larvae of this stage, is represented in the figure. 

Plate XVI. The ontogeny of Sphinx convolvuli, 4 th and 
5th stages :— 

Figs. 1 , 2, 3, 4, and 5, all x 2. These five figures represent dif¬ 
ferent varieties of the larvae at the end of the 4th stage; all seen 
from the right side. The larvae represented are indicated in the 
paper. These also represent a transition from the green to the 
dark larvae. 

The transition is, however, of greater extent than this series 
alone, for it is continuous through the darkest larva of the 
last stage (Plate XV., figs. 13 and 14), to the lightest Smerin- 
thine larva shown in Plate XV., fig. 10. The gradual disap¬ 
pearance of the green ground colour is very beautifully traced in 
this series of larvae in the 3rd and 4th stages. Fig. 1 was the 
lightest of all the larvse in the 4th stage; there was, however, a 
single larva intermediate between it and fi g. 2. These three larvae 
were the only green varieties which occurred in this stage. In 
fig. 3, the lightest of the dark larvae is represented; distinct traces 
of the green ground colour can still be seen. Fig. 4 is one of the 
dark varieties, with very prominent subdorsal and subspiracular 
lines. Fig. 5 is one of the darkest of the larvae in this stage. 

The horn is now curved backwards, and appears to be smooth 
and shining, although it still retains small tubercles. The trans¬ 
parent zone is still present in many larvae, and traces of the 
forked tip are very generally present. The larvae were still 
distinctly shagreened, but this is not indicated in the figures. The 
distinct subdorsal and subspiracnlar are very conspicuous in many 
of the dark larvae. The orange spiracles also form a very promi¬ 
nent feature. 

Figs. 6, 7, 8, 9, and 10, all natural size. These five figures 
represent the five chief varieties of the larvae when approaching 
maturity; all seen from the right side. The differences are now 
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much less than in the earlier stages. The chief variations are in 
the shade of ground colour, which passes from brown to black, in 
the prominence of the subdorsal, subspiracular, and oblique 
stripes and their borders. The subdorsal is often represented by 
a single spot on each segment posterior to the 1st abdominal. In 
the lightest varieties there is a dorsal stripe above the subdorsal, 
also tending to form spots (above the subdorsal spots); this is 
indicated in figs. 6 and 7. The larva represented in the figures 
are described in the paper. 

The horn is now smooth, polished, and curved like that of 
S . ligustri. There is no trace of the bifid extremity and the 
tubercles of earlier stages. The dorsal prothoracic plate is very 
distinct and polished. Traces of shagreen dots can be distinctly 
seen immediately after ecdysis, as in S . ligu&tri; but most of them 
disappear or become very inconspicuous in the course of a few 
hours. They can still be detected, and are represented in the 
figures, in the faintly marked oblique stripes. 

Eig. 11, x 7. The head and prothorax of a larva in the resting- 
period before the last ecdysis, as seen from the right side and 
above. The prothoracic dorsal plate, which is not conspicuous 
earlier in the stage, now comes out with great distinctness. Its 
colour is darker than the surrounding cuticle, and its rigidity 
prevents it from being thrown into wrinkles by the strain which 
affects the cuticle in this way. The wrinkles are especially 
distinct round the margin of the plate. The shagreen dots are 
especially large cm the plate; they are small and dark on the black 
head, and are absent from the anterior neck-like part of the 
prothorax, into which the head of the next stage is being retracted. 
The subdorsal line is shown in outline on both sides; the pro- 
thoracic spiracle on the right side only. 

Eig. 12, x 7. Part of the 6th abdominal segment of a larva, in 
the 5th stage, immediately after the last ecdysis, as seen from the 
left side. The appearance represented only remains for an hour 
or two after ecdysis, for the rapidly darkening cuticular pigments 
cover up and hide the subcuticular pigment upon which the first 
appearance depends. The shagreen tubercles are seen to be still 
present, although very small, each being surrounded by a circular 
white area, which corresponds to the tubercles of the previous 
stage. The ground colour is purplish above and yellowish below; 
the border to the stripe is purplish, but blue in the central part. 
The appearance somewhat suggests that of Acherontia atropos. 
Two of the chief tubercles and bristles are very prominent. The 
eight annuli of the segment are distinctly shown. 
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Plate XVII. The ontogeny of Aglia tatj, &c. 

Fig. 1, x 9. The newly hatched larva of A . tau , seen from 
above, and slightly from the left side, showing the five charac¬ 
teristic spines in a wrinkled and contracted state. In about twenty 
minutes they are expanded to their full size (as shown in fig. 8), 
by the pressure of the larval blood; they then become stiff 
and rigid. The dorsal tubercles are pressed down flat on the 
back of the larva, with their apices directed towards the middle 
line. The details of the whole of the tubercular coverings are not 
indicated, the magnification being insufficient to represent the 
indistinct condition of these structures immediately after hatching. 

Fig. 2, x 7. A larva of A glia tau , crawling out of the egg¬ 
shell, as seen from above. The four thoracic spines are in the con¬ 
tracted state as in the last figure. The egg-shell is seen from one 
of its long sides. 

Fig. 8, x 7. The larva of A. tau , after having fed for a few 
days in the first stage, as seen from above. The five horns are very 
characteristic in appearance; the one on the 8th abdominal seg¬ 
ment corresponds in every way to the caudal horn of Bphingidee. 
The transparent area corresponds to that shown in Plate XV., figs. 
9 and 16, &e., in the case of S. convolvuli . The forked tip, with 
its two terminal bristles, is like that of all young Sphingidce 
hitherto described (see Plate XV., fig. 3, &c.). Four hair-bearing 
tubercles are seen on each side of each abdominal segment. 

Fig. 4, x 50. The caudal horn of a similar larva showing the 
details of its structure, as seen from the front. The four thoracic 
horns are essentially similar. 

Fig. 5, natural size. The adult larva of A . tau, at the end of 
the 4th (and last) stage, as seen from the right side. The differ¬ 
ences between this and the earlier appearance (fig. 3) are very 
striking, and appear suddenly at the beginning of the last stage, 
the three previous stages being very uniform. The shagreen dots- 
are like those of Bmerinthus and Sphinx, and appear in the 2nd 
stage. The anterior part of the larva bears some rough resem¬ 
blance to the head of a vertebrate animal; and there is a black 
mark on the 1st abdominal segment, which is in the appropriate 
position for the vertebrate eye. This terrifying mark is only 
exposed when the larva is irritated (as shown in the figure). The 
subspiraoular line is very distinct and prominent, being composed 
of fleshy lobes. The terrifying mark is situated just above this 
line, and is in the form of a pouch, which can be opened, and thus 
rendered visible. 

Fig. 6, x 5*25. Part of the 1st abdominal segment of a similar 
larva, seen from the right side. The terrifying mark is almost 



606 Notes in 1887 upon lepidopterons larva, die. 

concealed in this case, although the red margin can be seen. The 
pouch is drawn downwards and inwards behind the fleshy lobes of 
the subspiracular line. The shagreen dots are distinctly shown, 
together with the different shades of green ground colour, above 
and below the subspiracular. The larva represented was a yel¬ 
lowish green variety. 

Fig. 7, x 4*5. The 1st and 2nd abdominal segments of the 
larva of Stauro])us fagi , as seen from the right side. The details 
of structure are only shown in the posterior part of the 2nd 
abdominal segment. The two black marks which are exposed 
when the larva is irritated are distinctly indicated. They resemble 
the single mark of A, tau t being in the form of pouches, winch can 
be opened and closed. The lower lip takes the form of a projecting 
flap, which conceals the pouch wflien it rises, and exposes it when it 
is depressed. The black marks are only exposed, as in the figure, 
after extreme irritation. These marks, doubtless, represent the 
black sears caused by ichneumon stings or wounds, and afford the 
larva protection from parasites by suggesting that it has been 
already attacked. 

Fig. 8, x 24*5. The young larva of Euclidia mi> after having 
grown for a few days in the 1st stage, as seen in the geometriform 
attitude from the left side. The chief bristles and tubercles are 
very distinct. The 9th abdominal segment is clearly marked off 
from the 8th and 10th. The 1st and 2nd claspers are absent, and 
the larva closely resembles a geometer in structure and move¬ 
ments. 

Fig. 9, x 9. The posterior part of the larva of Mpfoestia 
hihmiella, as seen from the right side. The larva had been 
somewhat compressed, so that its dorso-ventral diameter is greater 
than in the normal state. The dark squarish body on the upper 
part of the 5th abdominal segment (the anterior segment figured) 
is the right testis; it is of a brown colour. The chief bristles and 
tubercles are plainly seen. The 9th and 10th abdominal segments 
are very sharply marked off and distinct. 

Fig. 10, x 9. The 5th and 6th abdominal segments of the same 
larva, as seen from above. The larva had been compressed so that 
the diameter from side to side is greater than normal, and the 
testes are separated by an unusual distance. These organs are 
distinctly seen beneath the skin of the 5th abdominal segment, 
just projecting beyox ' the posterior margin of this segment into 
the 6th abdominal. ^The dorsal vessel is faintly seen. The chief 
bristles ore distinct. 
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February 1,1888. 

Dr. David Sharp, M.B., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks voted 
to the respective donors. 

Nomination of Vice-Presidents. 

The President nominated Sir John Lubbock, Bait., M.P., 
F.R.S., Mr. Osbert Salvin, M.A., F.R.S., and the Bt. Hon. 
Lord Walsingham, M.A., F.B.S., Vice-Presidents for the 
Session 1888 to 1889. 

Election oj a Fellow . 

Mr. Henry F. Dale, F.B.M.S., F.Z.S., of Miserden, 
Gloucestershire, and 2, Savile Bow, W., was elected a Fellow. 

Exhibitions, &c. 

Mr. F. Pascoe exhibited two specimens of a species of the 
Hemipterous genus GMUaneUa , one of which he found crawl¬ 
ing over a low bush at Para with the young larva—whose 
long and slender abdomen was coiled round the thorax— 
securely riding on its back. He said it was the only occasion 
he ever saw the species with the larva, which was new to 
Mr. Bates. 
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Dr. Sharp exhibited a number of insects forwarded to him 
by Mr. Kidston, of Stirling, collected by Mr. Alexander Carson 
on Kavalla, an island in Lake Tanganyika: they were sent in 
spirit, and unfortunately were much damaged in transit. 
The Coleoptera were nearly all well-known species, exemplify¬ 
ing the fact that many of the commoner insects of tropical 
Africa have wide distribution there, some of these species 
being common both to Natal and Senegal. The most 
remarkable of the insects received from Mr. Carson was a 
large lepidopterous caterpillar, which Dr. Sharp had given to 
Mr. Poulton; it was covered with very thick sharp spines, all 
pointed, except the terminal one in the mesial line which was 
furcate. 

Mr. Champion exhibited specimens of Qasnonia olivierij 
Buq., (Edichints unicolor , Aube, Paussus favim , Fairm., 
Colydium elongatum , Fab., Endophlmts spinulosus , Latr., 
Hetanus araclmoides, Fairm., Pseudotrechns mutilatus, Bosenk., 
Singihs bicolor , Bamb., and Phyllomorpha laciniata , Will., all 
recently collected by Mr. J. J. Walker, B.N., of H.M. ship 
* Grappler,’ at Gibraltar, Tetuan, and Tangier. 

Mr. B. South exhibited a remarkable variety of Polyom - 
matus phlceas , caught by him in North Devon in 1881. 

Mr. B. W. Lloyd exhibited a living specimen of a species 
of Ocnera taken in London amongst merchandise imported 
from Ispahan. 

Mons. Alfred Wailly exhibited four cases containing a large 
number of cocoons of Anther a: a assamenm, A. roylei , Attacus 
ricini, and A diets selene. The first case contained a number 
of dead moths which had emerged on the voyage, paired, and 
laid eggs which had hatched, the young larvae being alive on 
the arrival of the case. In the second case only about 
ten moths had emerged, some of which were alive at the 
time of its arrival. In the third case all the moths had 
emerged, and were broken to pieces; some of the ova which 
had been laid had hatched, and the larvae were alive on tlieir 
arrival. Mons. Wailly said it was evident that to have any 
chance of obtaining cocoons alive, they must be sent, as 
soon as formed, in small boxes by Sample Post. 

Mons. Wailly also exhibited seven bags, or nests, of the 
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cocoons of Bombyx rhadama (the silk of which is used by the 
Hovas in the manufacture of their stuffs called “Lambas”) 
which had been sent to him from the island of St. Mary, 
Madagascar. He stated that only a comparatively small 
number of moths had emerged on the voyage; and he remarked 
that the cocoons were small, of a pure white colour, and sur¬ 
rounded by a quantity of silk of a buff-colour. 

Mr. H. Goss observed that, according to Mr. Poulton's 
experience, it was a remarkable feature of these nests that 
the silk forming the outer covering should be a dark buff- 
colour, while the cocoons enclosed in them were pure white. 

Paper read . 

Mr. H. J. Elwes read a paper on 4 4 the Butterflies of 
Sikkim,” the result of man^ years of collecting in that 
wonderfully rich district of the Himalayas. He said he had 
been enabled to complete his observations during the enforced 
delay at Darjeeling of Mr. Macaulay's Mission to Thibet, of 
which he was a member. He stated the number of species 
occurring in this small district to be about 580, which is 
greater than the number hitherto found in any locality in the 
Old World. Of these the greater part only occur in the hot 
valleys at an elevation of 1000 to 8000 feet, and these are for 
the most part of a purely Malayan character, whilst those 
found in the middle zone are in many cases peculiar to the 
Himalayas; and the few species from the alpine parts of the 
country at 12,000 to 16,000 feet are of a European or North 
Asiatic type. An important feature in this paper was the 
numerous observations taken on the habits, variation, seasons 
of appearance, and range of altitude, of the various species, for 
which Mr. Elwes said he was largely indebted to Herr Otto 
Moller, of Darjeeling. The paper concluded with an analysis 
of the species and genera as compared with those found in 
the North-West Himalayas and in the Malay Peninsula. 

Mr. J. H. Leech, Dr. Sharp, Mr. Elwes, and others took 
part in the discussion which ensued. 
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March 7, 1888. 

Dr. David Sharp, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks voted 
to the respective donors. 

Election of Fellows . 

Mr. Frederic Pennington, jun., of Broome Hall, Holm- 
wood, Surrey; Mr. W. Crush, of Ulundi Boad, Westcombe 
Park, Blackheath, S.E.; and Mr. James Piumer Cregoe, of 
26, Paitledge Avenue, Charleston, South Carolina, U.S.A., 
were elected Fellows. 

Exhibitions , Sc, 

Mr. J. H. Leech exhibited, and made remarks on, a num¬ 
ber of butterflies forming part of the collection made for him 
during last summer by Mr. Pratt at Xiukiang, Central China. 
The specimens included Papilio madlentus , hitherto only 
recorded from Japan; a series of varieties of Papilio sarpedon, 
selected from over a hundred specimens, in most of which 
the blue spots of the hind wings were entirely absent; also a 
pale green variety of this species which Mr. Leech believed 
to be a new or very rare form; a supposed new species of 
Papilw with very broad tails, traversed by two nerves 
instead of one; a series of Sericinus telamon , selected from 
over 300 specimens, no two of which were alike; varieties 
of Acrwa vesta ; examples of Charaxes narcaus and the 
variety mandannus, which latter Mr. Leech said was the 
common form at Kiukiang; Iptkima sakra, a species new 
to China; Palaonympha opalina, Bntl.; some new or un¬ 
known species of Lethe , Neptis, and Apatnra; ar»d a 
series of Artjijnnis papilla with the variety valedna of the 
female. Mr. Leeeh stated that all the females of A, paphia 
taken at Kiukiang belonged to the variety valezinay the 
typical form of the female being unknown there. He also 
remarked that in studying Chinese Lepidoptera it was of 
great importance to have a long series of every species, as in 
many cases the varieties intermediate between the typical 
form of a species and its local forms are extremely rare, and 
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without large numbers of examples for comparison mistakes 
in the identification of species were sure to occur. 

Mr. E. B. Poulton expressed great interest in Mr. Leech’s 
statement that the female of Aryynnis paphia was apparently 
only represented at Kiukiang by the dark valezina form. 
In this country the dark variety was well known in the 
New Porest, and a single specimen had been captured on 
Streatly Hill, Berkshire. It probably also existed in other 
localities in the South of England. On the other hand, 
the typical form of the species was excessively abundant in 
Devonshire, and yet the i alezina form had never been seen 
there. The facts that the dark variety is the only form 
at Kiukiang; that in many European localities there is a 
small percentage of dark females; and that again in other 
European localities these dark varieties are never found,— 
seem to bear, in an important manner, upon the difficult 
problem of the origin of dimorphism in Lepidoptera. 
Such dimorphism is probably to be explained in the same 
manner as the dimorphism of Lepidopterous larvae, the 
question being complicated by the existence of sexual selec¬ 
tion in the former case. It is probably due to the variability 
of a form which is represented by one of the two varieties 
now known: the disappearance of intermediate varieties led 
to the existence of two well-marked and clearly separated 
forms; finally, the gradual predominance of one of these 
forms over the other, of the new over the old, is probably 
taking place in many localities, and has already taken place 
in others. The fact of the relative abundance of J. valezina 
in different localities would seem to imply that it is the older 
form, which has been replaced in most English localities. 
It is to be noted that intermediate varieties still occur, 
although very rarely. Mr. Poulton further said he thought 
it would be of extreme interest to trace the same facts still 
further in other localities, over the whole range of the species, 
and to look for kindred phenomena in other fritillaries. The 
case of CoMas edu&a would also yield most interesting and 
important results if carefully studied from the same point of 
view. 

Mr. Jenner 'Weir stated that he had bestowed much time, 
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for several years in succession, in collecting A . paphia and 
the form of the female known as vale Ana in the New Forest, 
and that he had obtained a series of forms intermediate 
between the typical form of the female and the variety 
vale Ana. 

Mr. EL Goss said that about eighteen years ago he had 
seen a specimen of A . paphia, var. vale Ana, caught in Ash¬ 
down Forest, Sussex; but that, with the exception of this 
specimen, he had never seen valezina out of the New Forest. 
The typical form of the species was very abundant in Mon¬ 
mouthshire, but he believed there was no record of the 
capture of valezina in that county. 

Mr. McLachlan suggested that possibly some entomologists 
might regard the species from Kiukiang referred to by Mr. 
Leech as Argijnnk paphia , as not identical with the species 
known by that name in Europe. 

Mr. Champion exhibited about 950 species of Coleoptem 
recently collected by Mr. J. J. Walker, E.N., near Gibraltar. 

Mr. McLachlan called attention to the large number of 
species of water-beetles included in Mr. Walker’s collection. 

Mr. Kirby suggested that the attention of the Imperial 
Institute should be called to the interest and importance 
attaching to the exhibition of local collections of insects from 
British Colonies and possessions. 

Mr. Yerrall exhibited living specimens of Aspidomorpha 
sancta-crueh, and another species unnamed, from the caves of 
Elephanta. 

Mr. Slater exhibited specimens of a species of weevil 
which had been doing much damage to maize sent to the 
Colonial Exhibition. 


Paper reach 

Mr, William White read a paper entitled ft Experiments 
upon the Colour-Belation between the pupae of Pieris rapes 
and their immediate surroundings,” which comprised a 
detailed account and discussion of a series of observations 
carried on by Mr. George C. Griffiths at Bristol, at Ms 
instigation. The various experiments were intended to act 
as a further test of the conclusions arrived at by Mr. E. B. 
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Poulton in his ample paper on the subject, which was read 
before the Pioyal Society last year, and recently published in 
the Philosophical Transactions of that Society; and to effect 
such test different and additional influences were adopted, 
so that an analogy might be drawn between the two sets of 
results. 

Previous observers had freely stated that it was the habit of 
chrysalides to assume the precise colouration of whatever 
surface they were attached to, and the untested facts 
of the case had been considerably exaggerated. Professor 
Meldola, however, had modified such statements by declaring 
that in the process of pigmentation there was no analogous 
relation whatever to external photographic agency, the action 
of light upon the sensitive skin of a pupa being of a special 
nature altogether. The conclusions drawn by Mr. Poulton 
from very extensive practical tests fully bore out the truth of 
Prof. Meldola’s opinion, and it was interesting to apply 
additional experiments to the point. 

Between 80 and 90 larvae were employed by Mr. Griffiths 
in these experiments, and of this number 74 pupae resulted 
which were properly available for precise analytical treat¬ 
ment. These were spread over a series of four orders of 
condition, namely :—The influence of “ Single Colours ” 
proper; ‘‘Parti-colour” tests (of secondary importance); 
“True Conflicting-colour” experiments; and “Miscel¬ 
laneous ” conditions. 

Mr. White said the methods of analysis, and standards of 
estimation which had been devised by Mr. Poulton in the 
course of his researches, were closely adhered to throughout 
Mr. Griffith’s experiments, so that a true comparison of 
the results of the two series of experiments might} be duly 
made. Mr. White further acknowledged his indebtedness to 
Mr. Poulton for the personal aid he had afforded him in the 
classification of the pupae. 

The range of colour's employed as influences included 
black, white* blue (two shades), pink, red, yellow, green, 
gold, &c. 

An important point in relation to the period when the 
pigment is chiefly developed in pupae, had been discovered 
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by Mr. Poulton in the course of a large number of experi¬ 
ments ■which he made upon larvae during the period preparatory 
to pupation, which period he supposed to consist of three 
stages; and this discovery that the second and early part of 
the third stage of the “ Pre-pupational Period ” (as Mr. 
White proposed to call it) is the time of chief susceptibility, 
had been apphed to these experiments. The results of 
these recent experiments were entirely confirmatory of Mr. 
Poulton’s discovery, which is found to throw much light 
upon the subject. Most of the colours employed affected 
the pupae very materially, while some few, chiefly blue, 
produced only “normal'’ pup®. Black, green, and yellow 
were found to be the most potent influences; black sur¬ 
roundings producing much pigment, and completely covering 
tibe surface of the pup® in many cases; green produced m 
most cases pale green pup®, while yellow was still more 
efficient in the production of an intense green colour without 
any pigment spots. 

The results of each group of experiments were separately 
considered in the paper according to Mr. Poulton’s Standard 
Grade of pupal colouration, and afterwards collectively 
tabulated for the purpose of comparative analyses of the 
different colour-factors, and again for comparison with the 
results of Mr. Poulton’s similar experiments. The various 
results were finally delineated 1 by means of a “curve,” 
which followed the lines of that obtained by Mr. Poulton 
so closely as to add very strong testimony indeed to the 
efficiency of the causes as constant factors. 

The living pup® experimented on were exhibited, together 
with a number of normal specimens for comparison with 
them, and also sample pieces of the coloured papers employed 
in the experiments. 

Mr. Poulton said that he was very much interested in the 
results of Mr. Griffith’s experiments. When he had himself 
expeiimented upon the colours of the pup® of the Pie) ulce , 
by means of papers of various colours, the results were so 
astonishing that it was in every way satisfactory to have 
them confirmed. Special interest attached to the eolour- 
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effects of the orange, yellow and green parts of the spectrum. 
The predominance of rays from this region in the light 
incident upon the larva before pupation hindered the formation 
of dark pigment, and tended towards the production of green 
varieties of the pupa. But it was very remarkable that the 
orange and yellow light produced stronger effects in both 
these directions than the green itself. It seemed probable 
that the explanation might be found in the theory that the 
orange and yellow rays existing in the impure mixed greens 
found in Nature were the really efficient stimuli which pro¬ 
duced effects of protective resemblance to the green colour 
itself. Mr. Poulton said he had suggested this explanation when 
he published the account of his expeiiments; but it was very 
satisfactory to find the explanation further supported by Mr. 
Griffiths 1 facts. Mr. Griffiths’ yellow paper also produced 
much stronger effects than the green paper used by him. 
The extremely sensitive nature of the larvae before pupation 
was shown by the marked effects following from the pale 
tissue paper used by Mr. Griffiths. In his (Mr. Poulton’s) 
experiments much stronger colours were employed, so that the 
test of larval susceptibility was not nearly so severe. 

Mr. Poulton further said that as we now know that the 
colour-influence is efficient for many hours of the period 
before pupation, and that it probably ceases for most of the 
third stage when the larva is motionless and fixed by the 
silken girdle and anal pad, it is clear that Mr. Griffiths’ 
experiments with particoloured surroundings did not afford 
any true test of the effects of such a stimulus; for his 
colours were applied during the third stage only, and without 
special care to ensure their application as early as possible in 
the period. In view of statements about parti-coloured pupae 
found upon red brick and grey mortar, and considering Mr. 
Barker’s observation of a parti-coloured pupa of Papilio niveus 
supposed to result from the effects of brick and wood, it would 
be well to test the Pieridte thoroughly with two colours pro¬ 
ducing as opposite an effect as possible. Black and orange 
would be the best colours for the purpose, and a box might 
be lined with a small chess-board pattern of those colours, 
the squares being so small that a larva would be compelled 
peoc. ext. soc. lond., ii., 1888. e 
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to rest upon two squares at the same time. Thus the con¬ 
flicting colours would operate during the second and third 
stages. Mr. Poulton said he hoped to make such an experi¬ 
ment during the present season, and he should be extremely 
glad if others would do the same. In conclusion he remarked 
that the thanks of the Society were certainly due to Mr. 
Griffiths for his careful experiments, and to Mr. White for the 
trouble he had taken in arranging and bringing out the notes. 

Lord Walsingham observed that pigment took longer to 
form when the surroundings are dark than when they are 
light; and that dark colours absorb and radiate heat more 
than light colours. 

Mr. Jacoby, Dr. Sharp, Mr. White, and others continued 
the discussion. 


April 4,1888. 

Dr. David Sharp, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks voted 
to the respective donors. 

Election of Fellows . 

The Kev. J. H. Hodson, B.A., of Torquay, Devon; Mr. 
A. J. Croker, of New Gross, S.E.; Mr. G. C. Griffiths, of 
Gotham, Bristol; and Mr. AlbertH. Jones, of Eltham, Kent, 
were eleeted Fellows. 


Exhibitions* dc, 

Mr. H. Goss exhibited a large number of insects lately 
received from Baron Ferdinand von Mueller, K.C.M.G., 
F.R.S., of Melbourne, which had been collected by Mr. Sayer 
on Mount Obree and the adjoining ranges in New Guinea, 
during Mr. Cuthbertson’s recent expedition there under the 
direction of the Boyal Geographical Society of Australia. 
The collection comprised about 240 species of Coleoptera, 
150 species of Lepidoptera, 48 species of Hemiptera, and a 
few species of Diptera, Hymenoptera and Ortlioptera. The 
Lepidoptera included twenty species of butterflies, viz.:— 
Calliplaa Saundcmi (Felder), Champa cniynsii (Felder), llama- 
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dryas Moorei (McLeay), Melanitis Solandra (Fabr.), Mycale&is 
cacodcemon (Kirsell.), Rypoeysta Osiris (BoiscL), Tenaris onolaus 
(Kirseh.), T. bioculatus (Guer.), Hypolimnas deois, male 
(Hewits.j, H . nerina , male (Fabr.), Cyrestis achates (Butler), 
Xeptis venilia , var. (Linn.), X, praslini (BoiscL}, Acrcea andro- 
macha (Fabr.), Lampides nemophihx, female (Butler), Danis 
Seba, male (Westwood), Pithecops d ion yd us (Boisd.), Appias 
delicata (Butler), Ornithoptern pronoymts (Gray), Eurycus troilas 
(Butler). Mr. Goss said be bad to express bis thanks to Mr. 
Arthur G. Butler, and Mr. W. F, Kirby, of the British 
Museum, for tbeir assistance in comparing tbe specimens 
with types in the National Collection, and identifying the 
species. 

Mr. Osbert Salvin, F.B.S., exhibited, and made remarks on, 
about sixty specimens—no two of which were alike—of a 
species of butterfly belonging to the genus Hypolimnas , all of 
which had been caught by Mr. Woodford near Suva, Viti 
Levn, Fiji, on one patch of Zinnias. 

Mr. H. T. Stainton, F.R.S., exhibited, on behalf of Mr. 
G. C. Bignell, cases of Thyridopteryx ephemerceformis , Haworth, 
collected near Charleston, U.S.A. Mr. Stainton said he 
hoped Mr. Bignell would not introduce this pest into England. 

Mr, W 7 . F. Kiiby exhibited about twenty species of South 
African dragonflies lately received from Mr. Roland Trimen, 
F.R.S., of Cape Town. Mr. Kirby said the collection included 
several species unrepresented in the National Collection, some 
of which were probably new to Science. 

Mr. A. Sich exhibited a bred specimen of a variety of 
Plusia gamma, 

Mr. Goss read the following letter from Mr. Bignell, cor* 
recting a statement made by Mr. Poulton at the March 
meeting of the Society, to the effect that the variety Valezinci 
of the female of Argynnis paphia did not occur in Devonshire:— 

“ 7, Clarence Place, Stonehouse, Devon, 
“ 24th March, 1888. 

“ Dear Sir,—On reading the ‘ Proceedings’ of the 7th inst., 
I see Mr. Poulton is reported to have said that the typical 
form of Argynnis paphia 4 was excessively abundant in Devon* 
shire, and yet the Valedna form had m efr ken seen thaed 
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I cannot understand how a gentleman of Mr. Poulton’s 
reputation could have made such an assertion without first 
making some inquiry of those who are connected with the 
district. Two lists of the Lepidoptera of Devonshire have 
been published: the first (part 1,1862; part 2, 1863; the last 
1865, to the end of the Nocfcuse) by ‘ The Council of the Ply¬ 
mouth Institution and Devon aiid Cornwall Natural History 
Society/ compiled by J. J. Beading, of Plymouth; the second, 
1878, written by E. Parfitt, of Exeter, and published by ‘The 
Devonshire Association.’ In both of these lists mention is 
made of the capture of Valezina in Bickleigh Yale. I have 
also taken it in that locality, and at the present moment 
possess two specimens captured there. If you will kindly 
make this correction in your next issue of the ‘Proceedings,’ 
I should feel obliged. 

“ I am, Deal* Sir, Yours truly, 

“ H. Goss, Esq., “ G. C, Bignell. 

“ Secretary of the Entomological Society. ’ 

Mr. Goss read the following letter from Mr. E. C. Cotes, of 
the Indian Museum, Galeutta, asking for the assistance of 
British Entomologists in working out certain groups of 
Coleoptera, Neuroptera, Orthoptera, Diptera, and Hymeno- 
ptera in the Indian Museum:— 


“Indian Museum, Calcutta, 
“ 1st March, 1888. 

“Dear Sir,—I venture to ask for your assistance in the 
following matter. The rough arrangement of the fine col¬ 
lections of insects in the Indian Museum of Calcutta is fairly 
complete. But to make these collections, and especially the 
specimens which are connected with Economic Entomology, 
of real value to the people of India, more precise determination 
is necessary than can be attempted in the absence of type- 
specimens. I therefore venture to ask you to assist me in 
making known to the entomologists of your Society—some of 
whom may be in want of material for working at the special 
groups of insects in which they are interested—that the 
Indian Museum contains large collections of insects from all 
parfcb of India, besides Burmah, the Andaman Islands, and 
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Ceylon; and that help is asked for, in determining them, in 
exchange for the duplicates which the Museum contains. 
Help is specially needed in the case of the groups Coleoptera, 
Neuroptera, Ortkoptera (except Mimthl «r), Diptera, and Hy- 
menoptera (except Founicidcp), Communications on the 
subject addressed to me at the Indian Museum, Calcutta, 
will in all cases be acknowledged, and any assistance in my 
power gladly given. 

u Yours faithfully, 

“E. C. Cotes. 

“ To the Secretary of the Entomological Society of London.’' 

Mr. McLaclilan, F.R.S., Dr. Sharp, Mr. Waterhouse, Mr. 
Jacoby, and Mr. Distant took part in the discussion which 
ensued. 

Papers , dc., read, 

Mr. Kirby read the following Notes on the Dragonflies 
exhibited by him:— 

The collection includes about twenty species in all, belonging 
to five subfamilies. The Libelhdidw (subfamily LibelLalinas) are 
represented by eight species. 

I. Pantala flavescens , Fabr., a cosmopolitan species. 

2-4. The characteristic African genus Palpopleara is repre¬ 
sented by three species; the common and widely-distributed 
P. lueia, Dm. (male, female), and P. portia , Dm. (male), 
and the S. African P. jucunda , Ramb. The series of the 
latter is interesting, as it includes both the mature and 
immature male, as well as the female. 

5. Trithewis arteriosa , Burm., and 6. Crocothemis erytlir&a , 
Brulle, both widely distributed in Africa, and the latter 
extending to the South of Europe and Asia. 

7, 8. Orthetrum fasdolatum , Ramb. (female), and 0 . sub - 
fasciolatum, Brauer (male, female), two closely allied S. African 
species. 

9,10. The JEschnidtt (subfamily Gomphina) are represented 
by two species, probably new. 

II, 12. The JEsthnida (subfamily JEsclmina) are also repre¬ 
sented by two species; the common Anax maurieianus , Ramb., 
and a new species of J&ehm, which will, I presume, be 
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described by Baron de Selys-Longcliamps in liis forthcoming 
synopsis of the subfamily. 

IB. There is only one species of Ayrionida (subfamily 
Caleptenjybm ). It belongs to the curious African genus 
Libdtarjo, in some of which the tibise are broadly dilated, as 
in Platycnanis. The present specimen appears to be the 
male of an insect which has hitherto stood in the British 
Museum as the female of L. caliyata , De Selys; but I suspect 
that a series would show that it was distinct. 

Among the Ayrionida (subfamily Ayrionbue) I find the 
following species:— 

14. Udorolextes tesullata , Bunn. (male). 

15. C. compicua , De Selys (male, femaleb 

16. Allocnemis leucosticta , De Selys (male). 

Three well-known S. African species ; the first remarkable 
for its banded wings, and very similar in size and general 
appearance to Caleptenjx viryo, L.; the last distinguished by 
the curious white stigma. 

17. Disparoneuva , a new species, differing in neuration from 
any noticed by De Selys, as the upper section of the triangle 
extends on the fore wings for four cells beyond the nodus, 
and on the hind wings for three. 

18-20. One or two small species allied to Ayrton of authors, 
which may or may not be new. 

Mr. Waterhouse read a paper entitled “ Additional Observa¬ 
tions on the Tea-bugs ( HeJopeltis ) of Java,” and exhibited a 
number of specimens of these insects. He said that the spe¬ 
cies infesting the Cinchona in Java was supposed to have been 
introduced from Ceylon in tea, but that he had discovered 
that the species on the Tea and on Cinchona in Java were 
distinct, and that both species were distinct from Helopeltis 
Antonii of Ceylon. 

Mr. Jacoby read a paper entitled lt New, or little-known, 
species of Phytophagous Coleoptera from Africa aMada¬ 
gascar,” 
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May 2, 1888. 

Dr. David Shaep, F.L.3., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks voted 
to the respective donors. 

Election of Fellon s. 

Major J. W. Yerbury, R.A., of the Army and Navy Club, 
Pall Mall, SAY.; and Mr. P. W. Maekinnon, of the Old 
Brewery, Masuri, Western Himalayas, India, were elected 
Fellows. 

Exhibition*, t('C. 

Dr. P. B. Mason exhibited an hermaphrodite specimen of 
Satuniia carpini from Lincoln, and another specimen of the 
same species with five wings, bred at Tenby. 

Mr. Jacoby exhibited specimens of Chrysomeht japetna , 
collected by Mr. J. H. Leech in Japan, and called attention 
to a sexual structure in the middle of the abdominal segment. 

Mr. Adldn exhibited a variety of Eubolia bipimcturia, taken 
at Box Hill, in July, 1886. 

Mr. W. F. Kirby exhibited, for Dr. Livett, a curious dis¬ 
coloured female specimen of Ornitkoptem minos , Cramer. 

Mr. H. Goss exhibited, for Mr. W. Denison-Roebuck, a 
number of specimens of an exotic species of Bee obtained by 
the Rev. W. Fowler, of Liversedge, from split logwood. The 
cells or pouches were very irregular and rough, and altogether 
unlike those in the 4 ‘comb” of any known British species of 
Bee or Wasp. 

Dr. J. W. Ellis exhibited a number of specimens and 
drawings of Aphodius melanostictus, Schmidt, and of Aphodius 
inquinatus , F. 

Papers read . 

Dr. Ellis read the following paper: “On the British speci¬ 
mens of (so-called) Aphodius mdanostidus, Schmidt”:— 

On the last page of the fifteenth volume of the 4 Entomolo¬ 
gists’ Monthly Magazine’ Mr. E. C. Rye introduces, as new 
to the British insect fauna, an Aphodius under the name of 
melanostietus , Sclmp. (“ Sclm idt, Er.\ specimens of which 
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had been sent to him by Mr. Joseph Chappell, of Manchester, 
who had collected them in that district, and who at the time 
believed them to be a form of Aphodius inquinatus . Mr. Bye 
remarks:—“ Compared with inquinatus , the majority are con¬ 
spicuously larger, w T itk more developed limbs, and the ground 
colour of a darker testaceous colour, the sides of the thorax 
entirely reddish testaceous, and the black streak in the second 
interstice of the elytra reaching farther towards the middle. 
In all but one of my specimens, also, the black line connected 
with this streak is carried towards the apes and connected in 
the lower third with the lateral black line, which is not the 
case in any of my varieties of inquinatus .” 

Aphodius inquinatus is a very abundant insect on the coast 
sandhills of Lancashire and Cheshire, and I had for some 
time in iny collection two specimens which I referred to its 
var. centrolineatus , Panz., hut on sending one of these to the 
Ptev. Canon Fowler he informed me that the specimen was 
one of A. melanostictus. Although my remaining specimen 
agreed with the description given above by Bye, I could 
find no structural difference between it and biquinatus , and 
I have had it in my cabinet as melanostictus only under 
protest. 

I have recently had an opportunity of examining Mr. 
Chappell's specimens of A. melanostictus , and have carefully 
compared them not only with the description of that and 
allied species of Aphodius in Mulsant and Bey’s * Coleopteres 
de France,’ but also with undoubted specimens of A. melano- 
stictm obtained from Herr Beitter, of Vienna. 

There is a great general resemblance between the two 
species, and though Bye italicises the remark that in melano - 
stictus the sides of the thorax are entirely reddish testaceous, 
which is the case in typical specimens (except that there is a 
distinct black spot in the centre of the side, as in our A . sordid us ), 
yet, since I have specimens of this species which have the 
sides of the thorax obscure, and also specimens of inquinatus 
which have the whole side of the thorax bright testaceous- 
red, this character cannot be considered as of any value for 
diagnosis. 

If we compare specimens of A . melanostictus with ordinary 
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specimens of A . inquinatus, we find a difference in the dis¬ 
position of the elytral spots:— 

(1) In meUmostictiis the anterior internal group (or spot) 
is situate at the junction of the anterior third with the 
remainder of the elytra. In inquinatus this group is evidently 
much nearer the base, at the junction of the anterior fourth 
with the rest of the elytra. 

(2) The anterior internal spot in melanostictus consists of 
a square or oblong (always rectangular) spot in the third 
interstice, with frequently a similar spot, joined to it, in the 
fourth interstice, but never any spot or mark in the second 
interstice. In inquinatus this group consists of two irregularly 
shaped united spots in the third and fourth interstices and, 
usually, one in the second interstice. 

(S) In inquinatus there is a tendency for the posterior 
group of spots to become united in an arched manner, and 
with a streak from the side to form an annulus, which, with 
the one of the opposite side and the dark suture between, 
sometimes gives rise to a grotesque resemblance to a face. 
In melanostictus there is never any trace of such annulus. 

By far the most important point of difference between the 
two species lies in the condition of the lozenge-shaped mefca- 
sternal plate of the male, but the distinction is confined to 
that sex. In male melanostictus this plate is extremely finely 
punctured, and completely destitute of hair. In male inqui- 
natus , which alone among this group of the genus possesses 
this character, the metasternal plate is thickly and deeply 
punctured, and distinctly hairy. 

On submitting my own specimens, and those of Mr. Chappell, 
of the (so called) Aphodius melanostictus to a careful examina¬ 
tion, and more especially after examining a number of 
males and comparing them with males of inquinatus and of 
melanostictus , I find that they most distinctly agree with the 
former in having the metasternal plate densely punctured 
and hairy; therefore, taking this character together with the 
fact that specimens having their character of elytral marking 
have been already described by Mulsant as varieties of inqui¬ 
natus, I feel justified in asserting that the British specimens 
of so-called Aphodius melanostictus are but varietal forms— 

psoc. ent. soe. noND., n., 1888. n 
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produced by elongation and coalescence of the elytral spots— 
of the protean Aphodius inquinatus, and that the true Aphodius 
melanostietns has yet to be found in Britain. 

Dr. P. B. Mason, Mr. Champion, Dr. Sharp, and Dr. Ellis 
took part in the discussion which ensued. 

Mr. E. Meyrick communicated a paper “On the Pyralidina 
of the Hawaiian Islands,” the materials for which paper con¬ 
sisted principally of the collection of Lepidoptera Heterocera 
formed by the Rev. T. Blackburn during six years’ residence 
in the Hawaiian Islands. Mr. Meyrick pointed out that the 
exceptional position of these islands renders an accurate 
knowledge of their fauna a subject of great interest. He 
stated that of the fifty- six known species of Hawaiian Pyralidina 
nine had probably been introduced through the agency of man 
in recent times; but he believed the remaining forty-seven to 
be wholly endemic: of these latter the author referred twenty- 
six species to the Botydidw, twelve to the Scopariada , four to 
the Pterophorida , three to the Crambida, and two to the 
Phycitida . 

Dr. Sharp, Mr. McLachlan, Dr. Mason, and Mr. E. B. 
Poulton took part in the discussion which ensued. 


dune 6, 1888, 

Dr. David Shaep, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks voted 
to the respective donors. 

Election of a Fellow . 

Mr. George Meyer D’Areis, of 32, Central Hill, Upper Nor¬ 
wood, was elected a Fellow. 

Exhibitions , dc, 

Mr. Pascoe brought for exhibition a book of fin# plates of 
Maniida, drawn by Prof. Westwood, which it had been hoped 
would have been published by the Ray Society. 

Mr. E. Saunders exhibited a species of Hemiptera, Monanthia 



{ sis ) 


angustata, H.-S., new to Britain, which he had captured by 
sweeping near Cisbury, Worthing. The insect is rather 
closely allied to the common Monantliia canhti, L. 

Mr. M'Lachlan exhibited a species of Balticidm , which had 
been sent to him by Mr. D. Morris, Assistant-Director of the 
Royal Gardens, Kew, who had received them from Mr. J. H. 
Hart, of the Botanic Gardens, Trinidad, with a note to the 
effect that they had attacked young tobacco- and egg-plants 
badly in that island. Mr. Jacoby had, with some reserve, 
given as his opinion that it might possibly turn out to be 
Epitrix fuscata, Duv., a species which had been described 
from Cuba. 

The Rev. H. S. Gorham exhibited a number of beetles 
lately captured in Brittany, including Diachromus germanus , 
L., Onthophagas taunts, L., Hister smaatus , Ill., and other 
species which are exceedingly rare, or altogether wanting 
in Britain, and yet occur very commonly in the North of 
France. 

Mr. Enock exhibited specimens of the Hessian Fly bred 
by himself and mounted for the microscope. 

Mr. W. White exhibited, on behalf of Mr. G. C. Griffiths, 
two living larvae of Endromis versicolom in their third stage, 
illustrating their strongly protective resemblance to the 
catkins and leaves of their food. Mr. Griffiths had noticed 
it to be the habit of the insect at this period to congregate 
at the ends of the twigs of birch, with their heads nearly 
always in the direction of the end of the spray: in their 
favourite resting attitude, in which the fore part of the body 
was elevated at a curve, they bore a great similitude to the 
young catkins. On more than one occasion he had also 
noticed, when feeding a number of them, that one or two 
ejected from the mouth a greenish fluid, which he concluded 
to have a protective value, and to be produced under sudden 
alarm; but he had not been able to induce them to repeat 
the act. It was, however, a common habit for them to 
swerve them heads sharply round in a threatening manner 
whenever the anal hump was touched. As the specimens 
exhibited had just passed out of the second stage, they had 
lost the character of chief interest in their ontogeny, for in 
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the earlier stages the larval surface is densely covered with 
minute black specks, rendering it almost black in appearance, 
with a contmuous black dorsal line. By way of illustration 
Mr. White showed some preserved specimens of the larva in 
the second stage, which are not often to be seen in this 
state, together with a fully-matured specimen. 

Mr. White also exhibited two preserved larvae of the “Essex 
Emerald Moth,’* Pkorodesma smaragdaria. He had recently, 
in company with Messrs. Fitch, Harwood, and others, 
succeeded in obtaining several of these curious larva near 
Brigktlingsea on the Essex coast. The larval form of this 
insect had only lately become fully known, and it was well to 
pieserve it with care, as otherwise collectors would soon exter¬ 
minate it. Mr. G. Elisha had exhibited living examples of 
it at a meeting of the Society two years ago, when he first pub¬ 
lished many interesting particulars of its life-history (Trans. 
Ent. Soc. Lond., 1886, pp. 465-468), and Mr. William Cole had 
recently drawn up a full historical account of the species as 
known in England, which appeared in ‘ The Essex Naturalist ’ 
lor June, 1887. Mr. White wished to correct two errors 
which had been made in descriptions of the larva which had 
been given in various text-books. It had been wrongly 
described as living in a case formed from its food-plant, 
whereas its habit is to cover itself with pieces of its food by 
a special means, the particles being bitten off apparently in 
order to enable it completely to resemble its food-plant. It 
was quite true that these particles adhere to the surface of 
the larva by means of a sticky exudation, as stated by 
Mr. Elisha, but the end is attained by the highly special 
method of actual excretory glands , which are developed 
irregularly upon various segments of the body. These 
glands are seen, by means of a good lens, to be prominent 
elongate processes, of an almost pure white colour, each 
bearing at the top a single, rather long, stiff hair, which 
doubtless serves to spike the fleshy substance of the Artemisia: 
sketches were shown in illustration of this point. Although no 
result could be produced artificially by applying gentle pres¬ 
sure externally to a gland, there could be no doubt that they 
possess the functional value claimed for them, as evidenced 
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by the presence of tbe fine dusty particles and large pieces 
of leaf firmly attached to them. The gummy exudation, 
whatever its nature as a product may be, possesses a 
tenaciousness so extreme that none of the particles were 
in the least disturbed in the preserving process, although 
the glandular protuberances were considerably flattened by 
the rolling. Mr. White also stated that there are not any 
particular “humps” upon certain segments, as had been 
stated in some descriptions, unless the small glands just 
noticed are intended, which is improbable; the skin, how¬ 
ever, is much wrinkled in the subspiracular region, forming 
an irregular and somewhat flattened fringe upon the sides of 
the anterior segments, adding greatly to the general pro¬ 
tective resemblance of the larva to its food-plant. It was, 
moreover, interesting to find that this species,—so highly 
protected, as it is, that it requires long and patient searching 
to discover any larva whatever,—is much subject to the 
attack of enemies, as evidenced by the appearance of several 
parasitic flies, which Mr. White included in the exhibition, 
illustrating the fact that the more an organism is liable to 
danger the more will it develop, under natural selection, 
protective devices which will be proportionate to, and in 
direct relation with, the attacks of its foes, with the effect of 
becoming more specialised. With regard to the generic 
name, the insect had generally been referred to under the 
common term Gcomctra (of Linnaeus and Boisduval), while in 
Curtis’s 4 British Entomology/ 1880, vol. vii., it is figured 
(pi. 800) under the name Hipparchius smaragdatius; but the 
consensus of opinion is in favour of that recognised on the 
Continent, viz., Phoiode&ma (Boisd.) smaragdaria (Fab.). 

Mr. Lewis exhibited about three hundred specimens of the 
genera Iletarius, Er., and Ki etmotes, Mars. The most 
remarkable of these was Hetarius acutangulus , Lewis, dis¬ 
covered last year by Mr. J. J. Walker near Tangier, and 
recently taken by him at S. Boehe, in Spain. The names of 
the other species exhibited are:— ELetmrius bedeli , Lewis, 
H, punctulatvs , Lucas, H. comosellus , Fairmaire, H. pluH- 
btiiatusy Fairmaire, H. setulosux, Beitter, Eretmotes sociator, 
Fairmaire, from Algeria. Hitiaiiis acutangulus , Lewis, i2. 

PKOO. XUvT. SOC. LOND., Ill , 1888. E 
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ftntchmnihf*< Fainnaire, IL -, n. s„ Eretmotes tcnujerianits, 

Marscul, from Morocco. Hitanus hhpanicus , Bosenli., II, 
mar^i'ulij Brisout, Eretmotes ihericits, Brisout, from Spain, 
and Hetariub ferruyiimis, Oliv., from France. 


duly 4,1888. 

Dr. David Shuip, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks voted 
to the respective donors. 

Election of a Fellow . 

The Hon. Lionel Walter de Bofcliscliild, of 148, Piccadilly, 
and Tring Park, Tring, Hertfordshire, was elected a Fellow 
of the Society. 

Exhibitions , dc, 

Mr. Enock exhibited male and female specimens of a spider 
received from Gol. Le Grice, B.A., who had captured them at 
Folkestone in May last. They had been submitted to the 
Bev. 0. Piekard-Cambridge, F.B.S., who identified them as 
PtHorn tripuuctotus or P. erueiijtrm {described under both 
names by Walckenaer), which hud not been hitherto recorded 
as occurring in Great Britain. Mr. Enock said this spider 
was first seen on May 27th by Master W. Herr, who 
pointed it out to Col. Le Grice, and he captured it; a female 
was next seen by Mr. Kerr, sen., and captured by Col. Le Grice. 
The males of this beautiful spider are found during the 
brightest sunshine, sitting on bits of chalk scattered about on 
sloping banks facing south; the female is more retired in her 
habits. The bright scarlet hairs which surround the four 
anterior eyes of the male make this spider the most strikingly 
beautiful of all the British Saltichhi . 

Mr. Enock also exhibited specimens of Merisus destructor 
(Bileyl, an American parasite of the Hessian Fly, bred from 
British specimens of that insect. He said that in the autumn 
of 1887 he bred between fifty and sixty parasites of the Hessian 
Fly from puparia collected on the 5th and 8th of August, four 
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of which appeared to him to agree with Prof. Eiley’s descrip¬ 
tion of Merisus destructor given in his pamphlet on 4 The 
Parasites of the Hessian Fly.’ Mr. Enoch said his opinion was 
further strengthened by that of Dr. Lindeman, who identified 
some Eussian species from examples sent to him by Miss E. A. 
Ormerod. Mr. Enoch further stated that during May and June 
he had bred a very large number of various parasites from 
puparia; amongst them were about a hundred specimens of 
the one which he was inclined to thinh was Alerisus destructor, 
specimens of which he sent (alive) to Dr. Lindeman, who, in 
his reply, states that “The specimens of parasites sent, bred in 
England from the Hessian Fly, seem to me to be Moris us 
destructor of Eiley; they differ from my 21. intermedius by the 
more compressed and broader shape of the body in the female, 
by them less intense green lustre, and by the brown or almost 
blach antennae.” Mr. Enoch also said that he had bred 
several specimens of another parasite, which he is inclined to 
thinh will prove to be identical with Platijyuster herrickii of 
Eiley, and, should this be correct, it suggests that some of 
the attacks of Hessian Fly may have come from America. 

Mr. TTallis-Kew exhibited a number of larvae of Adimonia 
tannceti (Fab.), found in Lincolnshire, feeding on Scabious. 

Mr. Porritt exhibited a number of variable specimens of 
A) ctia mendica , bred from a batch of eggs found last year on a 
species of Hum ex at Huddersfield. Mr. Porritt said that this 
species, in the neighbourhood of Huddersfield, was often more 
spotted than the typical form, but he had never before seen 
anything approaching in extent the variation exhibited in 
these bred specimens. Out of forty-four specimens | twenty- 
five males and nineteen females) not more than eight were 
like the ordinary type of the species. 

Mr. M'Laclilan exhibited specimens of Palingenia lonyicauda 
(in alcohol) from Holland—the largest of the European Ephe- 
meridm (May-flies), and at the same time one of the most loeal. 

Mr. Jacoby exhibited the following species of Phytophagous 
Ooleoptcra from Africa and Madagascar, recently described by 
him in the* 4 Transactions * of the Society, viz.:— Lema lati - 
coll is, Clctdoccra niyripennis , Oediomjdds inudatfuscanensis, Ble- 
pharida intermedia , P>. nigramucuhita , (\hrysomela madttgascuri - 
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ensis, Sagra opaca , Blephanda ornaticollis , B, lateiimaculata, 
Mesodonta mbmetallica , Scliematizella vindis , Spilocephalus viri - 
dipinnis , Apophylia smautgdipennis , and Aethonea variabilis . 

Mens. Alfred Wailly exhibited a large number of species of 
Lepidoptera and Coleoptera, recently received by him from 
Assam, from the West Coast of Africa, and from South Africa; 
also a large and brilliant locust from Accra, West Coast of 
Africa. He also exhibited eggs and living larvae of Bombyx 
cytherm. He stated that ova of B . cythema sent to him on 
the 16th of April arrived on the 8th of May; fifty-seven 
hatched on the day the box anived, and a batch of forty eggs, 
all laid on the same leaf, hatched on the 18th of May, ten 
days later than the others. The larvse, after being offered 
various kinds of foliage, were ultimately fed on plum alone. 
They were very slow in growing, and, with few exceptions, they 
died. The larvae of the batch of forty all hatched on the 
morning of the 18th of May; they reached their second stage 
on the 5th of June, and the third stage on the 26th of June. 
The larvae in the first stage are red, with black shining head, 
black legs, and black tubercles round each segment; second 
stage, the larvae are of a light buff-colour, head black, 
tubercles black, covered with white hairs. In the third 
stage the larvae are of a light red, hut in other respects 
the third stage resembles the second stage. 


August 1, 1888. 

Dr. David Shabp, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks voted 
to the respective donors. 

Election of a Fellow . 

The Bev. A. Walton Lewis, B.A., of Kamastone, Cape 
Colony, was elected a Fellow of the Society, 

Exhibitions , dc. 

Mr. F- Du Cane Grodman, F.E.S., exhibited a large number 
of species of Lepidoptera and Diptera recently collected for 
him in Mexico by Mr. Herbert Smith, 
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Mr. White exhibited parasites bred from Bornbyx neustria , 
and a living example of Hetrodes guyoni , found at Dartford, 
and believed to have been introduced with Esparto grass 
from Tunis. 

Mr. Enoch exhibited a stem of barley, showing the appear¬ 
ance of the plant under an attach of Hessian Ely. 

Mr. Samuel Stevens exhibited a number of galls collected 
at Byfieet, Surrey, in July last, by Mr. Leonard Stevens; 
also a specimen of Coleophora solitin iella, with ichneumons 
bred from it. 

Mr. Edward Saunders exhibited a specimen of Cateplda 
alchymista , captured by his son at St. Leonards, in June last. 
He also exhibited specimens of a rare Ant (Ariochetm 
ghiliani ), tahen at Tangier by Mr. G. Lewis. One of these 
he had submitted to Dr. Emery, of Bologna, who thought 
that, although ocelli were present, the specimen was probably 
intermediate between a worher and a female, and that 
possibly the true female did not exist. 

Mr. Pascoe exhibited a number of species of Coleoptem 
recently collected in Germany and the Jura Mountains, 
and read a note correcting the synonymy of certain species 
of Brachycenis recently described and figured by him in the 
* Transactions * of the Society. He stated that the following 
corrections had been suggested by Mons. Peringuey and 
Mons. Aurivillius:— Brachycents cinnamonomeus = annulatus, 
Gerst.; B. suturalis = echloni , Gyll. ; B. capiio = stellar is, 
OL, fascictilosus, Germ., apicatws, Gyll. (allvars. according to 
Peringuey); B. faustii = oblongns , ? , Falir. ; I?. precursor 
— oblongus , , Falir.; B. electilis ~ sculpturatus , Fahr.; 
B. draco = ? impressicollis, Peringuey. 

Paper read . 

Prof. Westwood communicated a paper entitled “A List 
of the Diurnal Lepidoptera collected in Northern Celebes by 
Dr. Sydney Hickson, with descriptions of New Species.” 
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September 5 , 1888. 

Dr. David Shaup, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced, and thanks 
voted to the respective donors. 

Election of a Fellow . 

Mr. M., Stanger Higgs, of the Mill House, Upton St. 
Leonard’s, Gloucestershire, was elected a Fellow of the 
Society. 

Exhibitions, d-e. 

Dr. Sharp mentioned that he had received, through Prof. 
Newton, F.E.S., a collection of Coleoptera from St. Hilda, 
consisting of Carabus catenulatus (1), Nebria brevicollis (12), 
X. gyUcnhaUi (8), Caluthus chteloules (20), Pristomjchus tern* 
colla (1 ), Pterostivhus nigi ita (71), P. nigei (81), Amara aulica (4), 
Ocijpus ulens (1). The species being nearly all large Geode- 
phaga, he thought it probable that many other Coleoptera 
inhabited the island. He remarked that these specimens 
showed no signs of depauperation, but were scarcely dis¬ 
tinguishable from ordinary English specimens. 

Mr. South exhibited a melanic Aplecta nebulosa from 
Eoiherham, bred with five others of ordinary form, and an 
albino of the same species from Devonshire; a very curious 
dark variety of Phtsia gamma; two dark vars. of Eubolia 
limitata from Durham; and Dici'oihampha comoitana from 
North Devon. 

Mr. Champion exhibited Harpalus cnpreus , Leptusa testacea, 
and Cathiomocerus sodtis from Sandown, Isle of Wight. 

Mr. Elisha exhibited the following Tortrices :—Argyrolepia 
teneana, A . zephyrana , Eupacilia atricapitana, E. amandana , 
Eetinia turionuna, Catoptria Juliana, Phoxopteryx derasa?ia, 
Ephippiphora Uigeminana , and Carpocupsa pomonella, the last- 
named bred from berries of tbe white beam-tree; also the 
following Tinese :—Nematois fasciellus, Cerostoma horridella , C . 
alpella, tEcuphora unitella , Coleophora therinella , and Gelechia 
semidecandrella , the last-named bred from Cerasthwitdrandrum. 

Mr. Jacoby exhibited three boxes of Coleoptera, containing 
some rare (\Unriadtt, Pnnsshhc, &c., collected by Mr. Friih- 
stroffer. 
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Mr. E. Saunders exhibited Amblytyhut delicatus , Pen\, a 
new British bug, taken at Woking. 

Mr. Jacoby mentioned that he had taken the larva of 
Vanessa cardui on a narrow 'white-leaved plant in his garden. 

Mr. Enock stated that out of a batch of two males 
and six females of the Hessian Fly kept together, all six 
females had laid fertile eggs, so that each male must have 
impregnated more than one female. 


October 3,1888. 

Dr. David Sharp, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced and thanks 
voted to the respective donors. 

Exhibitions , iOe. 

Mr. F. P, Pascoe exhibited a number of new species of 
/Amyieornia from Sumatra, Madagascar, and South Africa. 

Dr. P. B. Mason exhibited, for Mr. Harris, a specimen of 
Chierucampa nerii , recently captured at Burton-on-Trent. 

Mr. S. Stevens exhibited a specimen of Vanessa antiopa , 
which he caught in the Isle of Wight in August last. Mr. 
Stevens asked whether Mr. Poulton or any one else present 
could inform him why, in British specimens of this species, 
the border of the wings was almost invariably a pale straw- 
colour. A dibcussion ensued, in which Mr. F. D. Godnian, 
Mr. M‘LachLn, Mr. Kirby, and Dr. Mason took part. 

Mr. E. B. Poulton exhibited a living larva of Smerinthus 
oeellutus in the last stage, which had been hitherto fed upon 
nut—an entirely new food-plant. Thirty eggs had been put 
upon the plant, but only two of the larva would eat it; of 
these one died at the beginning of the last stage. Mr. 
Poulton said the refill was very interesting, as a further proof 
that the specialization of larva to certain food plants largely 
grows up in the life of the individual, the young larva being 
compamtireh] free to choobe. Smerinthus ocdlatm is a very 
specialized larva, and is meer found on more tlian two or 
three species of food-plant; lienee the fact that over 0 per 
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cent* of the larvae could eat an entirely new plant was of great 
significance, and much helped to explain the changes which 
must have occurred during the spread of these insects into 
countries with a different flora. He also exhibited fourteen 
larvae of Boarmia roboraria , of which seven had been sur¬ 
rounded by oak-leaves and green twigs, while the other seven 
had been surrounded by many brown twigs, in addition to 
the food; the latter became dark brown, but the former were 
without any exception much lighter. Mr. Poulton further 
exhibited some cocoons of Patmia cratcegata , the colours of 
which had been influenced by their surroundings. He 
observed that on a previous occasion, when he had exhibited 
the cocoons of Eriogaster lanestris and of Halms prasinana, it 
had been remarked that the larvae should be exposed to some 
permanent green colour during the construction of their 
cocoons, in order to test whether the same results would be 
produced as those which followed the presence of green 
leaves. The latter produced brown cocoons, and this result is 
protective, because the leaves turn brown, and so the cocoons 
are in contact with a surface with which they harmonize in 
colour; but of course the change in the colour of the leaf 
takes place long after the cocoon is constructed. Mr. Poulton 
had argued that the permanent green colour would produce 
the same effect as the leaves, if it afforded stimulus which 
sufficiently resembled that of the latter in character , while the 
converse supposition, that the larvae spun the brown cocoons 
from choice, and because of their knowledge of the sub¬ 
sequent changes which the leaf would undergo (long after 
their pupation), seemed to him to be on the face of it utterly 
untenable. And so the cocoons of Paimia cratcegata had 
proved it to be., for some of them were spun upon green paper, 
and these were (with one exception) light brown in colour, 
like those spun among leaves, while the cocoons spun against 
white muslin were quite white. 

Mr. M. Jacoby exhibited a varied series of Titubma sanguini - 
pennis, Lac., from Central America. He stated ijjiat many of 
the varieties exhibited had been described as distinct species. 

Mr. Billups exhibited specimens of Bracon brevicomis , 
Wesm., bred from larvae of Ephestia kuhniella, He remarked 
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that this rare species had only been recorded as bred on 
four previous occasions, viz., by the Rev. T. A. Marshall, 
who got three females from galls of Andricus termincdis , Fab., 
obtained near London; m October, 1884, Mr. W. F. Kirby 
succeeded in breeding six males and one female from Ephestia 
elutella, Hub.; Brisehke obtained one male from Dioryctria 
abietella , Zinek.; while Mr. Sydney Webb, of Dover, suc¬ 
ceeded in rearing another male on August 10th, 1884, from a 
larva of Myelois ceratonies, Zell. 

Mr. W. Warren exhibited specimens of Jntitheua ustnlana 
and A.fuligana; also bred series of the following species:— 
Eupesdlia deyiey&na, Stiymonota pallifrontana, Caceecia decre - 
tana, and Gelechia peliella. 

Lord Walsingham exhibited specimens of several species 
of the genus Cryptophasa belonging to the family Crypto - 
UchideR of the Tineina, some of the most remarkable being 
males and females of Zitua balteata, Walker, bred by Mr. 
Sidney Ollifr, from pupae found in January last, at Newcastle, 
New South Wales, in burrows in branches of a speeies of 
Acacia. Lord Walsingham also exhibited a male specimen 
of Zelotyphia stacyi, received from Mr. Olliff. 

Mr. F. D. Godman exhibited a larva of a Cicada, from 
Mexico, having a fungoid growth on the head. 

Messrs. F. D. Godman and H. J. Elwes exhibited a collec¬ 
tion of butterflies, including upwards of a hundred species, 
made by them in California during the month of May, and 
in the Yellowstone Park, Wyoming, during a few days in the 
beginning of June. Mr. Elwes remarked that many of the 
species were of considerable rarity and interest, especially 
those taken in the Yellowstone Park, which appears to have 
been but little worked by American entomologists. Among 
those from Southern California were the lovely Lyceena 
sonorensis, Feld., a species which, though loeal, is not so rare 
as has been supposed, and has been bred frot the larva 
recently by Mr. Wright, of San Bernardino. 1* las usually 
been taken in early spring, in warm situations on the coast 
of Southern and Lower California, but was fourid by Messrs. 
Godman and Elwes in the open pine forest on the San 
Bernardino Mountains, at an elevation of about 4000 feet. 

moo. ent. soc. lonb., m., 1888 . r 
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A considerable series of specimens of Colias chrysotheme, 
'with its varieties ariadne, keetvaydin , and eurytheme were 
shown, in order to prove that though these seasonal forms 
are characteristic of particular seasons as a rule, yet that 
they are also to be found in many cases out of season. For 
instance, among several pairs of typical (7. ariadne (which is 
the winter brood in the southern and warmest parts of the 
United States), taken at New Orleans, in Louisiana, a few of 
Jceewaydin occurred, and amongst numerous specimens of 
Jceewaydin taken at San Bernardino in May, were some of the 
larger and more brilliantly coloured 0 . eurytheme , which is 
the s umm er and autumn form, in those localities where 
several successive broods occur. At the same time that 
Jceewaydin and eurytheme were flying together in a perfectly 
fresh state in the San Bernardino Valley specimens of 
ariadne were taken in the mountains, 3000 feet higher up; 
but there appeared to be much less constancy among the 
broods in a mountainous country like California than is said 
to be the case in Texas and some of the South-western States. 
Mr. Elwes remarked that another interesting species of Colzas 
was C. harfordi , which was only captured at the Cajon Pass, 
on the borders of the desert on the eastern side of the San 
Bernardino Mountains, though it occurs in other parts of 
this region. It is one of those very difficult species of Colzas 
in North America, which, though affording certain characters 
by which an experienced eye can distinguish it from other 
forms, is yet so nearly allied to several that its classification 
is a matter of great uncertainty. As illustrative of this 
point Mr. Elwes showed specimens of Colzas hag mi, from 
Colorado, which outwardly resembles C. philodice very nearly, 
though its larva is said to be different, and which is at the 
same time believed to be most nearly allied to C . chrysotheme , 
Mr. Elwes alluded to the doubts which are expressed by 
American lepidopterists as to the identity of the Celias 
chrysotheme of Europe (a single-brooded species found most 
commonly in Austria and Hungary, which varies but little) 
with the extremely variable, wide-ranging and many-brooded 
Celias chrysotheme of North America. He stated that though 
male specimens could be picked out of an American series, 
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which could not be distinguished from European examples, 
yet that a number of specimens together could be certainly 
recognized as having come from either America or Europe. 

Among the butterflies from the Yellowstone Park, the 
rarest and most interesting was Erebia haydmi, which has 
been recently figured in Edwards’ ‘ Butterflies of North 
America,’ but which, in Mr. Elwes’ opinion, probably belongs 
to the genus Gcenonympha, and is most nearly allied to 
C. Nolckeni from Turkestan, whilst there is no species of 
Erebia in any part of the world to which it has any outward 
resemblance. 

Mr. Elwes farther stated that Theda spinetorum , a species 
described from California, but hardly known in any American 
collections, was also found very abundant in glades in the 
forest in the Upper Geyser basin of the Yellowstone Park. In 
the same place was taken Pieris occidentalis, which is hardly 
separable from the Alpine and Himalayan Pieris caUidice; also 
a form, called oleracea , of Pieris napi , which varies in such a 
wonderful manner in North America, and has been the subject 
of an excellent monograph by Mr. W. H. Edwards in cc Papilio 

Mr. Elwes remarked that Ghionobas uklet'i, C. chrgxus , 
Erebia epipsodea , Argynnis ear gnome, helena , and frejet were 
other Alpine forms taken in the National Park, the latter so 
nearly identical with Scandinavian specimens, that it would 
be hardly possible to separate them. He said that not less 
than forty species of butterflies were taken in the four or 
five days, or parts of days, on which the weather, and the 
wonderful scenes of interest with which the Park abounds, 
allowed collecting to be prosecuted; and as the season was 
only then beginning, he thought it probable that; a diligent 
collector would reap a very rich harvest during the latter half 
of June and July. The elevation being considerable, and 
the climat e very cold in winter and sunny in summer, whilst 
no cattle are allowed to graze in the Park, all the conditions 
for an abundant harvest of insects were present; and though 
the flor^ has much of an alpine character, yet the variety of 
herbaceous plants is very great. 

In conclusion, Mr. Elwes said that a branch line from the 
Northern Pacific Bailway made the Park very easy of access, 
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and the few days spent there would always be remembered 
by him as some of the most agreeable and profitable in a tour 
of unusual interest. 

Lord Walsingham, Mr. Kirby, and Dr. Sharp took part in 
the discussion which ensued. 

Mi*. H. Goss exhibited, for Mr. W. J, Cross, an extraordinary 
melanic variety of a species of Agrotis ,—believed to be either 
uyetum or coiticea ,—caught by the latter near Ely in July last. 

Mr. White exhibited specimens of preserved larvae of $. 
convohalU A, tan , and other species referred to in Mr. Poulton s 
paper. 

Papen read. 

Mr. W. L. Distant read a paper entitled “ An enumeration 
of the Rhynchota, received from Baron von Muller, and 
collected by Mr. Sayer in New Guinea, during Mr. Cuthbert- 
son’s expedition.” 

Mr. Poulton read a paper entitled “ Notes in 1887 upon 
Lepidopterous Larvae, &e., including a complete account of the 
life-history of the larvae of Sphinx convolvuli and Aglia tan” 

1. The Ontogeny of Sphinx convolvuli. —The life-history of this 
larva was worked out with very great care. The egg is much 
smaller than that of S . ligustn, and the young larva is also 
smaller, although at some point in the ontogeny it overtakes 
and finally passes the size of the larva of S. Ugustri. The caudal 
horn is at first bifid, the depth of the fork varying greatly. 
There was a most interesting transition from the green to 
the brown varieties of the larvae, from which it was possible 
to reconstruct the phyletic steps hy which the latter has 
arisen from the former. Bed spots, homologous with those 
on Smennthus larvae, acre certainly present, and are connected 
with the borders to the stripes. 

2. The Ontogeny of Aylia tau .—The most interesting points 
about this history were:—The marked &p4mar-like appearance 
and attitudes of the larvae ; the fact that only four stages are 
present; the extraordinary change at the third ecdysis, the 
previous stages having been very similar; the existence of a 
terrifying eye-like mark in the last stage, capable of being 
opened and closed. The relation of these larvss to the Sphingida 
is very dose, and especially so to the genus Smerinthus, and the 
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North-American Smerinthine genus Ceratonia , in which the 
larva possesses four thoracic spines in addition to the caudal 
horn. The comparison leaves no doubt that the Spkingida are 
a specialized offshoot from the not very remote ancestors of 
the Saturnian Bombyces, and that they are connected with this 
group through Agha, on the side of the JBombyces % and the 
Smerinthine genera on the side of the Sphingid ®. 

3. The cause and meaning of the Sphinx-like attitude .—This 
attitude, which is equally marked in Aglia, is due to the 
strain caused by gravity upon the anterior unsupported part 
of the body, together with the compensating muscular 
reaction. It is most marked in the vertical position of the 
larva with the head upwards, and also in the horizontal 
position with the back downwards, and least of all the 
position of the Sphinx,—horizontal with the back upwards. 

4. A giaphic method of representing the growth of larva .— 
Attention was called to the fact that many important points 
in the ontogeny could be seen by a glance at a properly-con¬ 
structed “curve” of larval growth, in all stages. 

5. The means of defence of the larva of Stauropus fagi .—The 
larva, when undisturbed, is extremely well protected by re¬ 
sembling a withered beech-leaf; disturbed, it assumes an 
alarming attitude, in which it resembles a highly-idealised 
spider; further alarmed, it eiposes two black marks on each 
side, which probably suggest ichneumon stings and thus 
warn off an insect enemy. 

6. Meaning of the black coldur of the eggs of Pani&cus 
cephalotes . — These external eggs are of a shining black 
appearance, and highly conspicuous against the skm of many 
larvae; they doubtless serve to warn off other ichneumons 
which lay similar eggs, and also those which lay internal 
eggs, for the black eggs resemble the sears (which always 
become black) made by the latter ichneumons in the act of 
opposition. 

7. Defensive meaning of i( tussocks ” and associated black inter* 
segmental markings. — The “ tussocks ” are defensive struc¬ 
tures ; they are held very conspicuously when the larva is 
alarmed, and look like solid outgrowths, which would be 
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very feasible objects of attack; the black markings help to 
make them more conspicuous and to appear more projecting. 
When seized, large numbers of the hairs come out without 
injury to the larva, and with unpleasant consequences to the 
enemy. 

8. Protective resemblance of the larva of Geometra papilio- 
naria .—These larvse, which always feed on catkin-bearing 
trees, resemble catkins in colour, shape and attitude. Of 
twelve larvae in my possession the green ones spun first, and at 
the time when the catkins around were green; the brown ones 
lived longer until they became brown. Greater numbers 
would be necessary to prove that this is invariable. The 
dimorphism is certainly of value, for if not, one form would 
very soon disappear. I have found by experiment that the 
moths from the green form produce a vast preponderance of 
green larvae in the next generation. 

9. Defensive secretion of larva) of Crasus iants. — The 
secretion was certainly acid; but its chemical nature could 
not be made out. 

10, Geometriform structure and attitude of the young larvae 
of Euchdia mL —The appearance of the larva was shown in a 
figure. 

11, The determination of sex in certain living lepidopterous 
larpeB.—~La all transparent larvae the testes are distinctly 
visible as two lobate bodies side by side on the back of the 
fifth abdominal segment. They are generally brown or 
yellow in colour. They are especially distinct in the trans¬ 
parent larvae of Tortrices. 


November 7, 1888. 

Dr. David Shabp, F.L.S., F.Z.S., President, in the chair. 
Donations to the Library were announced and thanks voted 
to the respective donors. « 


Election of Fellows* 

Mr. H, Stuart Fremlin, M.R.C.S., of Mereworfch, Maid- 
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stone, and Mr. George Vernon Hudson, of Wellington, New 
Zealand, were elected Fellows. 

Exhibitions , dc. 

Mons. A. Wailly exhibited a large and interesting collection 
of Butterflies recently received from the Gold Coast and 
other parts of West Africa. The collection included speci¬ 
mens of the following species: — Papilio menestheus , P. merope , 
P. erinus, P. phorcas , P. cynorta , Diadema salmacis, 8 ala mis 
aglutonice , #. anacardii , P. cwcfa, Euryphme phantasia (male 
and female), Romalceosoma sarcoptera , P. theviis, It. agues , 
P. janetta , P. inanum , P. (and a variety), P. pratinas , 
Hamanumida dcedalus , Charaxes brutus, 0. tiridates (male and 
female), C. bereniee , 0. lucretius, C. carteri, Harma egesta, 
Cyllogenes chelys , Amauris niavius, Tirumala petiverana, Junonia 
clelia, Aterica cupavia, Hypanis goetzius , Eurytela ophione , Myca~ 
lesis martins, Cyrestis camillus, Nepheronia thalassina, Phrissam 
sylvia, Myloth'is rhodope, Belmois calypso (male and female and 
var.), and Xychitonn medusa. In addition to the above-named 
there were several undescribed species which Mons. Wailly said 
were not represented in the British Museum Collections. 

Mr. Jenner Weir exhibited four bred specimens of Ant- 
lions, two of which were from Saxon Switzerland, and the 
other two from Fontainebleau. He stated that he believed 
the specimens belonged to two distinct species. Mr. M’Lachlan 
said that the specimens all belonged to one species, viz. Afyr- 
meleon formkarim , Auct. = europmts, M'Lach. 

Mr. W. C. Boyd exhibited an example of Pterophorus 
zetterstedtii, taken at Sydenham. He remarked that this 
species had hitherto only been recorded from Lynmouth and 
Folkestone. 

Mr. Enock exhibited specimens of Cecidomyia destructor 
(Hessian Fly], illustrating the life-history of the species, and 
made remarks on them. 

Mr. Wallace Few exhibited a specimen of Dytiscus margi- 
wdis having^ small bivalve shell attached to one of its legs. 
The bivalve had apparently attacked the Dytiscus and refused 
to relax its grasp. A discussion ensued, in which Dr. Sharp, 
Mr. Stainton, and Mr, Few took part. 
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Mr. W. E. Nicholson exhibited several specimens of Ad - 
dalia immorata , Linn., caught by him near Lewes. Mr. 
Jenner Weir remarked that the species had only recently 
been added to the British list, and that it was remarkable how 
so comparatively large a species could have been hitherto 
overlooked. It was also remarked that a specimen of this 
species from the collection of the late Mr. Desvignes had 
been exhibited by Mr. Stevens at the meeting of the Society 
in November, 1887. 

Dr. Sharp exhibited a large number of species of Bhyncho- 
phora, collected by Mr. George Lewis in Japan. 


Papers read, 

Mr. P. P. Pascoe read a paper entitled “Descriptions 
of new Longicorn Coleoptera.” 

Dr. Sharp read a paper entitled “ The Bhynchophorous 
Coleoptera of Japan.” The author said that the Ehyncho - 
phora brought by Mr. George Lewis from Japan, fifteen years 
ago, were examined by M. Boelofs, and described by him in 
some papers that appeared in the 4 Annales de la Society 
Entomologique de Belgique,’ 1874 and 1880. Since then 
Mr. Lewis had obtained a much more extensive collection, 
and as M. Boelofs was no longer occupied with entomology, 
he had undertaken the task of revising the collection by the 
assistance of this much richer material; and he now dealt with 
the first two families, Attelabid® and Ehynchitidce. Dr. Sharp 
remarked that he was surprised to find, on examining the first 
of these groups that they formed an exception to the other 
Bhynchopkora in the structure of the prostemum. Leconte 
recently drew attention to the importance of this part of the 
body as a means of separating the Bhynchophora from other 
Coleoptera; and it was very curious that he should not have 
noticed that this family, which he correctly placed at the 
commencement of the series, differed from his definition of 
Bhynchophora in this important particular. In order to define 
the structure of the prostemum in these insects, Dr. Sharp 
said he had been obliged to make use of, a new term, which 
he would explain. 
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December 5, 1888. 

Dr. David Shabp, F.L.S., F.Z.S., President, in the chair. 

Donations to the Library were announced and thanks 
voted to the respective donors. 

Election of a Fellow . 

Mr. B. A. Bower, of Eltham, Kent, was elected a Fellow 
of the Society. 

Exhibitions , dc . 

Mr. W. F. Kirby exhibited, for the Rev. Dr. Walker, a 
variety of the female of Omitkoptera Brookiana; he also 
exhibited, for Major Partridge, an undetermined species of the 
genus Hadena , captured last summer in the Isle of Portland. 

Mr. R. South exhibited a series of specimens of Tortrix 
piceana , L., from a pine-wood in Surrey; also—for com¬ 
parison—melanic forms of Tortrix podana , S. 

Prof. Meldola exhibited, for Dr. Laver, a melanic specimen 
of Gatocala nupta , taken last September at Colchester. 

Mr. E. B. Poulton exhibited preserved larvae of Sphinx 
convolvuli , showing the extreme dark and light forms of the 
species. The specimens had been prepared by Lord Walsing- 
ham and presented to the British Museum. 

Mr. M‘Laehlan called attention to a plate, representing 
species of the genus Agrotis , executed by photography, 
illustrating a memoir by Dr. Max Standfuss, in the Corres- 
pondenz-Blatt, Verein * Iris,’ in Dresden, 1888. He considered 
it was the best example of photography as adapted for ento¬ 
mological purposes he had ever seen, especially as regarded 
its stereoscopic effect. 

The Rev. Canon Fowler exhibited a specimen of Mycterus 
curculionoides, L., sent to him by Mr. Olliff, and taken by 
Mr. Gunning near Oxford about 1882. 

Mr. W. E. Nicholson exhibited several melanic varieties of 
Argynnis niobe and A. pates, collected by himself last summer 
in the Engadine. 

Mr. J. H, Leech exhibited a collection of Lepidoptera formed 
last year by Mr. Pratt at Kiukiang, Central China. It in- 
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eluded several new species, also specimens of a variety of 
Papilio sarpedon and other interesting forms. 

Mr. H. Goss exhibited, for the Rev. T. A. Marshall, fifteen 
undescribed species of British Braconidce . 

Mons. A. Wailly exhibited a collection of Lepidoptera 
lately received from Assam, containing upwards of thirty- 
five species of Papilio , Ornithoptera , Charaxes , Diadema, 
Cyrestis, and other genera. 

Mr. Meyer-Darcis exhibited specimens of Sternocera tricolor , 
Kerr, and S. variabilis , Kerr, from Lake Tanganyika; also 
two new species of Julodis from Syria. 

Mr. P. Merrifield exhibited, and made remarks on, a long 
series of Selenia illustraria , $, illunaria, and E. ahrtiana , in 
illustration of his paper on “ Pedigree Moth-breeding. 55 

Lord Walsingham exhibited, and made remarks on the 
following species belonging to the genera SneUenia , Wlsm., 
(Edematopoda , Z., and Eretmocera , Z.:— SneUenia coccinea i 
Wlsm., sp. n., S. lineata , Wlk., S. latipes , Wik., 5. bimaculata , 
Wlsm,, sp. n., (Edematopoda princeps , Z., £Z7. elerodendtonella , 
Stn., (E. vjnipicta, Btl., (E. leechii , Wlsm., sp. n., Eretmo¬ 
cera fuscipennis , Z., 1?. carter!, Wlsm. sp. n., E. derogatella, 
Wlk., A. dorshtrigata , Wlsm., sp. n., E. miniata, Wlsm. 
sp. n., 17. seatospila, Z., 17. basistrigata , Wlsm., sp. n., A 1 . 
tisdma , Z., 17. impactella , Wlk., E . chrysias , Meyr,, and E , 
medinella, Stgr. These species were from New South Wales, 
Brazil, Borneo, Natal, India, Japan, Zanzibar, Oeylon, 
Spain, &c. 


Papers read . 

The Rev. T. A. Marshall communicated a paper entitled 
** A Monograph of British Braconida ?. Part III. 55 

The Rev. Dr. Walker communicated a paper entitled “ A 
Description of a variety of Omithopt&'a brookiana (female).” 

Lord Walsingham read a paper entitled t£ A Monograph of 
the genera connecting Tinageria , Wlk., with Eretmocera, Z.” 
Mr. Stamton observed that the insects to which Lord Wal- 
singh&m’s paper referred were extremely interesting in many 
respects. Prom their gay colouring he was of opinion that all 
‘Would be found to fly in bright sunshine. It was unfortunate 
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that at present only the larva of a single species ( Cleroden - 
dronella), was known; hut Lord Walsingham had well shown 
that the botanical genus Cleiodendron occurred in all the 
parts of the globe, whence specimens of these insects had been 
received, and now that the attention of collectors had been 
called to this fact, there was a better prospect of our learning 
the early stages of other species. Mr. Stainton also observed 
that as the genus Butalis had been alluded to more than once 
in the remarks of Lord Walsingham, he ought perhaps to 
mention, that he had never been able to persuade himself that 
it was rightly placed amongst the Elackistida ; in his idea, 
the more robust habit of the imago, aud the general appear¬ 
ance and habit of the larva, ill accorded with such a location. 

Mr. F. Merrifielcl read a paper entitled “ Incidental Observa¬ 
tions on Pedigree Moth-breeding.” He said the forced Selenia 
ilhinaria of the fifth generation of 1887, exhibited as larvae 
at the meeting in December, 1887, had come to an end. 
Thirty moths appeared between Dee. 26th and Jan. 28th, 
showing signs of deterioration. From one pair of these he 
had 179 eggs, which turned red and were exposed to winter 
cold until 14th April, when they were forced. On the 17th 
they changed colour, showing the young larv® through the 
shells, but never actually hatched. This would seem to 
indicate that this insect, which now hybernates as a pupa, 
might possibly under changes of climate hybernate as an 
egg. As to the larger size of the male S. iUunariu in the spring 
emergence, suggested last year, subsequent measurements on 
a large scale confirmed it; the excess was small, but it com¬ 
pared with a large excess in the opposite direction in the 
summer emergence. He had tried experiments with refer¬ 
ence to the effect of high and low temperature on the larva, 
as well as on the pupa. It appeared that the temperature 
most conducive to development of size of the larva in 
Srillunaria and illustram was one rather higher than that of a 
warm English summer. All his unforced broods of both 
species in the very cold summer of 1888 were decidedly 
smaller than the corresponding ones of last year, and the pro¬ 
portion of healthy insects pupating and emerging was con¬ 
siderably less. This could not be ascribed to interbreeding, 
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&c., because it also extended to larvse of a moth caught in 
the woods. He exhibited specimens of illustrana illustrative 
of the extremes in size and colour yet attained by him; there 
were forms, in both sexes, of a chestnut colour with few 
markings on the upper surface and of a bright orange 
beneath. This showed an advance in colouring, but not a 
very great one, on the original stock bred from, which 
showed considerable variations both in colour and in intensity 
of marking. The experiments next described were as to the 
effect of cold on the pupa. Out of 174 pupae, offspring of a 
single pair, 39 were subjected, for a fortnight in July, to a 
steady temperature of 33°-34° Fahr. The moths of which the 
pupae were so treated showed a noticeable but not great dark¬ 
ening of hue, and, in the females especially, there was a 
tendency to the contrast between the dark inner portion 
and the light outer portion of the wings, which is so marked 
a feature in the spring emergence. Some pupas which had 
been kept at a forcing temperature in the autumn of 1887, 
produced moths considerably lighter in their colour than 
some of the same batch which were exposed to the open air from 
Nov. 7th to Jan. 1st. Out of another batch of some 50 or 
60 pupae obtained by Mr. Jenner from eggs laid in the spring, 
two of which emerged as moths in July, the rest showing no 
signs of emerging, some were lent by Mr. Jenner for experi¬ 
ment, and were forced from Sept. 10th; eight or nine came 
out at various intervals from Sept. 27th to Oct. 19th; these 
were intermediate between the spring and summer colouring, 
and showed an almost regular darkening in colour according 
to lateness in emerging. Mr. Merrifield said that so far the 
results of experiment were quite in accordance with those of 
Prof. TVeissman and others, but other experiments seemed to 
show that the temperature to which the larva in its growing 
stages was exposed had much to do with the colour of the 
perfect insect. Forty eggs of E. alniana (now autumnaria) 
were forced, and forty eggs from the same source were 
sleeved. From the former 29 moths appeared, in* an average 
period of about 46 days; from the latter 25 were reared, in 
an average period of over 90 days, these last having been 
brought indoors before several of the later ones pupated, and 
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all the pups being brought indoors for all or the greater 
part of their existence as such. The forced ones, which he 
exhibited, were strikingly different in appearance from the 
others, being of a warmer, yellower tint and much less 
spotted and marked with dark. His experiments were by no 
means completed; so far as they had gone, they seemed to 
show that retardation in the earlier stages was a cause of 
darkness of hue in the perfect insect, a retardation that 
would be the result of cold; and perhaps this threw light on 
the tendency to melanism often noticed in North-country 
examples of generally-distributed moths. The experiments 
with alniana seemed very strongly to indicate, that the tem¬ 
perature to which the growing larva is exposed influences the 
colouring of the moth either directly or, more probably, by 
producing retardation, since the temperature was not a very 
low one, and the gradual darkening of the colour in the 
ilhchtrana moths emerging from the pup® lent by Mr. Jenner, 
and all kept at a summer or forcing temperature, seemed 
some evidence that retardation without cooling will originate 
the dark hue. Mr. Merrifield said he had not had facilities 
for bringing up so many separate broods as he should have 
liked to do, and that he would gladly hand over eggs from 
varieties, to those likely to follow out the results of breeding 
in any particular lines; and he would also be glad to be 
himself supplied with living specimens (for breeding) of 
ilhtstraiia from any other parts than the east and south of the 
United Kingdom, from which his original stock had come. 

Lord Walsingham said he had observed the readiness with 
which a dark-coloured insect responded to a transient gleam 
of sunshine; and it was probably an advantage to a moth in 
a cold country to be of a colour which readily absorbed heat; 
and it would be interesting if it were established that the 
same cause, a cold climate, which made darkness of hue a 
valuable quality, was also a means of causing it. 

Mr. Poulton said he had noticed in some experiments 
which he had conducted some years since upon Selema 
iUunmia f the same tendency of a brood of larvse to divide 
into various detachments feeding up at different rates. 
Although his experiments were on a much smaller scale 
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than those conducted by Mr. Merrifield, they had yielded 
results which were in every way confirmatory of those 
described by the latter observer. Concerning the variation 
in the period of larval life Mr. Poulton thought it probable 
that, just as dimorphism or polymorphism in colour and 
appearance was beneficial to the species by giving it an extra 
chance against its enemies, so dimorphism or polymorphism 
in the duration of life was advantageous in giving the species 
an extra chance of a favourable season as regards climate or 
prevalence of enemies. Mr. Poulton could quite endorse 
Mr. Merrifield’s observation that when an individual pos¬ 
sessed the tendency towards a rapid or a protracted develop¬ 
ment, it had a great power of resisting those conditions of 
temperature which tended to modify the rate of its develop¬ 
ment. This observation pointed towards the conclusion that 
the variation was innate in the individual, and was doubtless 
predetermined in the egg from which it developed, and was 
not produced by any of the surroundings in the larval or 
other states. Mr. Poulton congratulated the author upon his 
results, and trusted that the experiments would be continued. 

Prof. Meldola said that this was the first successful experi¬ 
ment in the way of modifying the seasonal forms of a British 
seasonal dimorphic species that had been carried out in this 
countiy. Such results he had long been waiting for, and he 
congratulated Mr. Merrifield upon the thoroughly pains¬ 
taking manner in which he was carrying on the investigation. 
Referring to Prof. Weismann’s theory of seasonal dimorphism 
Prof. Meldola said that the dark form must, in accordance 
with this view, be regarded as the ancestral form retained 
from the Glacial Period, and that artificial refrigeration had 
a tendency to cause reversion to this darker type. The 
reason why the Glacial form was the more darkly coloured 
was a question quite distinct from the present line of inquiry, 
but he could not help repeating the opinion which he had 
already expressed elsewhere, that the darker coloration had 
been acquired fthrough natural selection) because of the 
advantage conferred upon the species in enabling the indi¬ 
viduals to make the most of the sun's radiant energy, at a 
time when the atmosphere was probably highly charged with 
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water in different states of condensation. This was substan¬ 
tially the theory first put forward by Lord Walsingham, and 
he (Prof. Meldola) had already expressed his concurrence 
therewith. 

Mr. White asked whether Mr. Merrifield had observed that 
a variation in the colour of the moth was associated with 
any corresponding variation in the colour of the larva. 

Mr. Merrifield said the larva of illwttraria varied much in 
colour. The summer-feeding larva was brighter and had more 
variety in colour than the autumn-feeding brood, which are 
of a more uniform and duller tint, a shining grey-brown, 
looking very like a knotty ash-twig. He had not observed 
any connexion between the colour of the larva and that of 
the moth. 

Dr. Sharp said he thought the experiments described were 
very interesting, and he hoped they would be continued and 
followed np by others in different directions. 

Mr. J. H. Leech read a paper “On a Collection of Lepi- 
doptera from Kiukiang.” He said the collection had been 
made for him during the months of April, May, June and 
July, 1887, by Mr. A. E. Pratt, in the neighbourhood of 
Kiukiang, which was situated on the Yangzee river, about 
500 miles from the sea. Mr. Leech remarked that the 
collection was not rich in species, and probably only repre¬ 
sented a third part of the lepidopterous fauna of the district; 
it, however, contained a fair proportion of new species, and 
also many that had not hitherto been recorded from that 
region. It was stated that the larger proportion of species 
were common to the eastern coast of China and Japan, but 
that many occurred also in the Himalayas. The chief point 
of interest in the collection was the variation exhibited in so 
many species, especially in Papilio sarpedon . 

Mr. Elwes said he had examined the collection with great 
interest, and was much struck with the similarity of many 
of the forms to those from Sikkim. 
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ANNUAL MEETING. 

January 16th, 1889. 

Dr. David Shabp, F.L.S., F.Z.S., President, in the chair. 

An abstract of the Treasurer's accounts was read by Mr. 
Osbert Salvin, F.R.S., one of the Auditors. 

Mr. H, Goss, one of the Secretaries, read the following:— 

Report of the Council. 

In accordance with the Bye-Laws, the Council beg to present 
the following Report:— 

During the year 1888 five Fellows have died, viz., the Rev. 
J. H. Brown, M.A.; Mr. Philip Henry Gosse, F.R.S.; Mr. 
R. M. Lingwood, M.A.; Mr. H. J. S. Pryer; and Mr. 
George R. Waterhouse. Four Fellows have resigned; and 
seventeen new Fellows have been elected. 

The number of Fellows elected during the year, although 
small in comparison with the number elected in 1886, is equal 
to, if not above, the average. At the same time the Society 
is in need of a larger number of members to enable it to 
publish more papers, and in other ways to advance its 
interests and promote its objects; and the Council earnestly 
hope that the Fellows will do their utmost to induce their 
friends to join the Society. 

At the present time the Society consists of an Hon. Life- 
President, 10 Honorary Fellows, 46 Life Fellows, and 247 
paying the Annual Subscription, making the total number of 
Fellows now on the Society's List 804, which, after allowing 
fox the losses by deaths and resignations, is an increase in 
number of 8 since the date of the Annual Meeting last year. 

The Transactions for the year 1888 form a volume of 
606 pages, containing 15 memoirs contributed by the follow¬ 
ing 14 authors, viz.. Professor Westwood, M.A. (2 papers); 
Mr. James Edwards; Mr. Arthur G. Butler; Mr. Geo. T, 
Baker; Mr. Frederic Merrifield; Mr. G. F. Matthew, R.N.; 
Mr. Martin Jacoby; Mr. C. 0. Waterhouse; Mr. Edward 
Meyrick, B.A.; Mr. William White; Mr, H. J, Elwes; 
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Mr. W. L. Distant; Mr. F. P. Pascoe; and Mr. E. B. 
Poulton, M.A. Of these 15 papers 9 relate to Lepidoptera 
(or to enquiries in which Lepidoptera were the subjects 
of experiment), 3 to Coleoptera, 2 to Hemiptera, and 1 to 
Neuroptera. 

The memoirs above referred to are illustrated with 17 
plates, of which 11 are coloured. The Society is indebted to 
Mr. Elwes for contributing £25 towards the cost of Plates 
VHL, IX., X. and XI.; to Mr. Pascoe for Plate XIV.; and 
to Mr. Poulton for Plates XV., XVI. and XVII. 

The Proceedings, containing an account of the exhibitions 
and discussions at the Meetings in addition to abstracts of 
several of the papers published in the Transactions, and also 
one or two papers not published in the Transactions, extend 
to over 68 pages. 

The publication of a Catalogue of the Books and Pam¬ 
phlets in the Society’s Library has long been under consider¬ 
ation, and on the 6th day of June last a Library Catalogue 
Publication Committee was nominated by the Council, 
consisting of Dr. Sharp, Mr. Stainton, Mr. Salvin, Mr. 
M’Lachlan, Mr. Grut, and Mr. J. W. Dunning. 

The Deport of this Committee, in which the publication of 
the Library Catalogue was recommended, was submitted to 
the Council on the 5th day of December last, and the 
estimated expense being not too heavy, and the Honorary 
Librarian having kindly consented to undertake the prepara¬ 
tion of the manuscript, the Council have decided to print the 
Catalogue. In view of the expense of printing the Catalogue 
three Compositions, in lieu of Annual Subscriptions, received 
during the year were retained by the Treasurer, instead of 
being invested in the usual way. Some portion of the amount 
of these compositions has been expended, but the remainder 
is in hand. Consequently the Treasurer’s balance is above 
the average; but, as a result of the non-investment of the 
compositions, the Society’s capital has not increased since 
the date of Jhe last Annual Meeting. 

During the past year about one hundred Books, Pamphlets, 
Journals and Papers have been added to the Library; the 
Meetings have been better attended than in any previous 
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year of the Society's existence; there has been a steady in¬ 
crease in the number of Fellows; and the financial position of 
the Society compares favourably with that of past years, 
the year 1886 being of course excepted. 

On the whole, therefore, the Council have reason to be 
satisfied with the progress made by the Society during the 
year 1888. 

The following is an Abstract of the Receipts and Payments 
during 1888:— 


Receipts. 

£ s . d. 

Balance in hand 1st) Q ~ 

Jan., 1888 - a 14 7 

Contributions of Fel-^ a 

lows - - -J * u 

Sale of Publications - 101 12 5 
Donations - - - 15 12 6 

Interest on Consols - 15 8 2 

£403 14 8 


Payments. 

£ t . d. 

Rent, Office Ex-) 
pensesandSahnyto !• 134 6 5 
Assistant-Librarian j 
Printing - . - 193 4 1 

Plates, &c. - - - 94 13 1 

Books, Binding, &c. - 13 18 6 

Balance in hand - 27 12 7 


£463 14 8 


11. Cbandos Street, Cavendish Square, W. f 
January 16th, 1889. 


The Secretaries not having received any notice proposing 
to substitute other names than those in the lists prepared by 
the Council, the following Fellows constitute the Council for 
1889 :—Henry W. Rates, F.R.S. ; Henry J. Elwes, F.L.S.; 
William H. B. Fletcher, M.A.; the Rev. Canon Fowler, 
M.A., F.L.S.; Frederick DuCane Godman, M.A., F.R.S.; 
Herbert Goss, F.L.S.; Ferdinand Grut, F.L.S.; P. Brooke 
Mason, M.R.C.S., F.L.S.; Prof. Raphael Meldola, F.R,S.; 
Osbert Salvin, M.A., F.R.S.; Edward Saunders, F.L.S.; 
Dr. David Sharp, F.L.S.; and the Right Hon. Lord Wal- 
singham, M.A., F.R.S. 

The following are the officers elected:— President, the 
Right Hon. Lord Walsingham; Treasurer, Mr. Edward 
Saunders; Secretary, Mr. Herbert Goss and the^Rev, Canon 
Fowler; Librarian , Mr. Ferdinand Grut. 

The President then delivered an Address, at the conclusion 
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of which Mr. Elwes proposed a vote of thanks to Dr. Sharp 
for his services as President during the year. The proposal 
was seconded by Mr. Salvin, and earned. 

A vote of thanks to the Treasurer, Secretaries, and 
Librarian was moved by Mr. Dunning, seconded by Lord 
Walsingham, and carried. 

Mr. Saunders, Mr. Goss, and Mr. Grut severally replied. 


Abstract of Receipts and Payments for 1888. 


%tzzvpt$. 

Balance 1st Jan., 1888 
Subscriptions „ 

Entrance Fees „ 

Arrears „ 

Compositions „ 

Donations „ 

Sale of Tiansactions 
Interest on Consols - 


£ 8. d. 

8 14 7 
235 4 0 
29 8 0 
10 10 0 
47 5 0 

15 12 6 
101 12 5 
15 8 2 


£ .. d. 

Bent, Salary to As- 1 ! 
sKtant-Librarian, & t 134 6 5 
Office Expenses J 
Printing - - - 193 4 1 

Plates, Colouring, &c. - 94 13 1 
Books, Binding, <fcc. * 13 18 6 

Balance in hand 27 12 7 


£403 14 8 


£463 14 8 


ASSETS. 


Subscriptions, considered good 
Consols, £395 9$. 4 d, * - • • 


£ $. d. 
. 10 10 0 
(cost) 377 4 0 


LIABILITIES. 

(Nil.) 


Audited and found correct, 
January 9th, 1889. 


H. T. Stainton. 
A. Eland Shaw. 

J, W. Dunning. 

K, McLachlan. 
Osbebt Salvin. 
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THE PRESIDENT’S ADDRESS. 

-4- 


Gentlemen, 

It is agreeable to learn, from the reports of the Council and 
Auditors, that our Society is in a satisfactory condition as 
compared with previous years. If indeed we extend our view 
to a longer period than that of a single year, I think it is 
clear that we have much reason for congratulation. Twenty 
years ago the Entomological Society consisted of only 20Q 
members, now it has just over 800, an increase of 50 per 
cent., and the larger part of this increase has been in the 
later years of the period. In 1868 we had only <£100 of in¬ 
vestments, and now we have nearly £400. Thus we have 
undoubtedly made a steady though slow progress in material 
prosperity. In regard to scientific activity I do not think 
there is much change: the range of subjects discussed at our 
meetings, and recorded in our annual volume, is about the 
same as it was at the commencement of the period, and the 
volumes are on the whole similar in size or quantity to what 
they were in 1868; but it should not be forgotten that in that 
year a new era in the Society’s existence was inaugurated 
under the skilful management, and aided by the generous 
liberality of our then Secretary, Mr. Dunning. Previous to 
the year 1868 we did not publish any annual volume, but 
only such parts as the Council from time to time felt them¬ 
selves able to do; and in the period of thirty-two years from 
1886 to 1867 the Society published only fifteen volumes in 
all; we have in the subsequent twenty years published twenty 
volumes, so that the change instituted by Mr. Dunning has 
resulted in just about doubling the amount of matter annu¬ 
ally published by the Society. Moreover, every Fellow who 
pays his subscription now receives the volume we publish, 
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whereas formerly, most of the members who wished for it had 
to pay an additional sum for its possession. As the annual 
volume is now well worth the small subscription we exact from 
our Fellows, there is good reason for expecting that as the 
existence and advantages of the Society become more widely 
known, the number of our Fellows may continue to increase. 

We have lost by death during the year five Fellows. One 
of them, George Bobert Waterhouse, who died at an advanced 
age, was mongst the most distinguished of the entomologists 
of this country; he was one of the founders of our Society, and 
was formerly one of its Presidents; his name is of prominent 
importance in Zoology, and he rendered great services to our 
own division of that branch of science; a brief memoir 
of his life has been drawn up by one of his sons, and will be 
published in our annual volume. Philip Henry Gosse had 
been one of our Fellows since 1879; he also died at a very 
advanced age; he resided in Devonshire and I believe did not 
appear at our meetings, but he was well known to naturalists 
in connection with the natural history of Jamaica; he pub¬ 
lished a very pleasing book, that contains much information 
on entomological subjects, descriptive of his residence there; 
and his paper on the clasping organs of some Lepidoptera, 
published in the Transactions of the Linnsean Society, at¬ 
tracted mueh attention amongst lepidopterists. Mr. H. J. S. 
Pryer had belonged to the Society since 1867; he died in the 
prime of life, in Japan, where he had been resident .for 
fifteen or sixteen years. During this period he devoted much 
attention to Entomology, ipore particularly to Lepidoptera, 
and published lists of the species found there. He was 
actively engaged in working at the Japanese Lepidoptera at 
the time of his unexpected and regretted decease. The Bev. 
Henry Thomas Browne, of High Wycombe, had belonged to 
the Society for twenty-six years; and Bobert Manikin Ling- 
wood, of Cheltenham, was a member for no less than fifty- 
three years. I regret that I had not the pleasure of the 
acquaintance of either of these gentlemen, and can give you 
no information about them. I am not aware that either of 
them published anything on entomological subjects. 

John Scott, who died in 1888, had an extensive knowledge 
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of the order Hemipt era, and was IjCr. Douglas’s co-labourer in 
the production of the volume published by the Ray Society, 
descriptive of our native species of the insects of that order. 

I have heard in 1888 of few deaths of entomologists in 
foreign countries; the only prominent names that I recall are 
Bellier de la Chavignerie of Evreux, and Donckier de Donceel, 
senior, of Liege. 

Among the subjects that have attracted the attention 
of entomologists in recent years, the senses and instincts of 
insects are prominent, and I have myself been much interested, 
as an attentive reader, of what has been written about them. 
Sir John Lubbock has just published a book dealing with 
the subject, with which you all are probably acquainted, 
and with which, like myself, you probably have been much 
pleased. I had decided on addressing you on the subject before 
the appearance of our esteemed ex-President’s interesting 
work, and have decided not to abandon my intention because 
of its publication : for though I discuss the same topics, and 
entertain on the whole similar views, yet the subject is so 
extensive that I hope my address will be found not to be a 
mere repetition of what is said in “ The Senses and Instinct 
of Animals.” The object of my brief review will be to recall 
to you that we have little positive knowledge of the functions 
of the sense-organs of insects, and that some of the views 
that have been expressed in a very positive manner, to the 
effect that insect instincts are inexplicable on the theory of 
their gradual evolution, are certainly premature and probably 
erroneous. 

The most important of the senses of insects is that of vision. 
The higher insects are remarkable for their activity, and for 
the facility and perfection of their movements; and there is 
little doubt that the perceptions of their optical organs are 
their chief guides in the execution of their remarkable evolu¬ 
tions ; these organs, as you all know, are of two kinds, com¬ 
pound eyes and ocelli. 

It would occupy us too long if I were to sketch the various 
views that have been expressed as to the function of sight, 
and more especially of the compound eyes in insects; but 
there is a brief and very fair summary of the subject, 
extending to the year 1875 or thereabouts, in Grenadier's 
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‘ Untersuchungen uber das Sehorgan der Arfcliropoden,’ from 
which it will be gathered that Muller’s theory of mosaic 
vision is the one that has proved most generally acceptable. 
The earlier entomologists appear to have been contented with 
the simple statement that insects possess the sense of sight, 
or that they see; but Johannes Muller, about sixty years ago, 
propounded a theory as to the nature of their vision, and this 
has been known since as the mosaic theory. It may be 
briefly described by saying that he thought an insect saw by 
means of a picture, as our own eyes do; and that the picture 
in the insect eye was composed of a large number of separate 
pieces, each facet contributing a small piece. 

This is evidently the simplest view that can be at all main¬ 
tained, and we may take it for granted that it was pretty sure 
to be the one that would first occur. There is no way of 
explaining insect-vision so easy as that of saying it is 
like our own, and then adding that it is broken up somewhat 
because of the numerous facets of the insect-eye; and it is 
probably owing to this primitive simplicity that the mosaic 
theory has had so long a career; for though it has been 
frequently opposed and even altogether buried, it has always 
recurred again when rival theories proved unsatisfactory; and 
I am of opinion that the vitality of the theory is chiefly due to 
its ease of comprehension by making the vision of the insect- 
eye so very similar to that of our own eye. But . . . 

I believe that my mueh-gifted and ever-to-be-remembered 
friend, the late W. K. Clifford, once stated that the human 
or vertebrate eye is a very imperfect optical apparatus; 
and he was undoubtedly correct in this, as he also was 
in explaining that the defects of the apparatus itself are in 
part removed, and its deficiencies in part supplemented, by 
secondary means. The vision of the human eye is by picture 
cast on the retina, which is practically a highly sensitive 
recipient screen, placed at the back of a camera obscura; but 
the picture so limned is, as a representation of external 
nature, very imperfect: for instance, everything is flat, and 
it is indistinct except in its centre. Now if picture-vision 
is to be of much use to the insect it should have the 
secondary means of making it useful. What are they? 
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Amongst tlie most important is undoubtedly individual experi¬ 
ence. In the early period of life of which we have no memory, 
the mind is learning to supplement some of the deficiencies of 
the eyes by associating with their impressions the impressions 
derived from other senses, notably that of touch: objects are 
touched and it is found that they are not flat, and it is also 
found that certain distinctions of light and shade go with the 
not-flatness, and so there gets to be established a mental 
association between certain delicacies of light and shade and 
not-flatness, and when this is thoroughly established we, 
being unaware of the association, and perceiving the shade 
delicacies by the eye, infer that the eye itself sees the non¬ 
flatness. That this is the case is proved by well-known facts, 
which it is unnecessary to trouble you with, as they are to he 
found in many physiological text-books. Individual experi¬ 
ence and the association of tactile impressions with the 
ocular impressions are amongst the important means by 
which the defects of picture-vision are remedied. Another 
indispensable aid to our sight is the mobility of the eyes: 
this is wonderfully perfect, and as the eyes are spherical in 
form and the muscles are attached at several points, a very 
beautiful capacity of moving the eye is the result; and the 
extreme and perfect mobility of our eye is one of the chief 
factors in its utility. 

Another very important feature in our vision is that we 
haye two eyes and combine them on one object: the result is 
that we see single though our eyes really see double, the two 
pictures being slightly different; and by the unconscious in¬ 
ferences made from the slight differences between the two 
pictures we obtain some valuable properties of material 
objects which we think the eye directly perceives. The very 
important property of estimation of size of an object is also 
in us a mental and not an ocular power, the size of an object 
as pictured on the retina bearing but little proportion to its 
real magnitude* There are also other deficiencies in the 
nature of picture-vision to which I need not allude. But I 
will^ ask you to bear in mind the feet that t£e insect is 
destitute of the aU-importanfc secondary means I have alluded 
to, for rendering picture-vision adequate. Its life is but 
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short, and is in most insects cut up into stages, the experience 
gained in one of which would be of little use in a following 
stage, where the creature is provided with a different set of 
structures; and in point of fact we see, from observation, 
that the butterfly, directly after it has come into possession 
of its beautiful compound-eyes, knows well some of those 
properties of space and matter that we learn only from expe¬ 
rience. So, again, with size; we may be sure that the insect 
does not infer this by a mental process: and it cannot 
associate tactile experiences with its ocular impressions, as we 
do, for not only must any tactile powers it may possess by 
inheriting its ancestors’ associations be of a very specialised 
and limited nature owing to its bard external covering, but 
its life is too limited to allow it to acquire such associations 
individually. Its eyes, too, are fixed and immovable, directed 
mainly one to one side and one to the other, so that it 
receives two very distinct sets of impressions from the two 
eyes. 

Under these circumstances it is clear that flat-picture vision 
is not a satisfactory function to assign to the compound eye 
of the insect. And even from this there is a most important 
deduction to be made. As yet we have not considered the 
mosaic part of the question. The picture formed on our 
retina, if defective in various other ways, is, at any rate, 
continuous; but in the insect, on the Mullerian theory, it is 
certainly broken up, and must be on this account Jess 
valuable. The perfection of a mosaic picture depends largely 
on the amount of cement there is in it in proportion to the 
marble, and where the seams of cement are coarse, the per¬ 
fection of the picture is greatly marred. The supporters of 
the mosaic theory state that the perfection of the mosaic 
picture in the insect’s eye depends on the number and the size 
(or coarseness, as entomologists say), of the facets; these 
vary excessively, and probably would be found in many 
insects to greatly reduce, if not altogether destroy, the value 
of the picture, which would indeed at best be, not a picture, 
but pieces *of a picture separated by intervals of blindness. 
I am not aware whether any attempt has been made to 
calculate wliat proportion the cement would bear to the 
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marble in the picture formed in the insect’s eye; if so, I 
have not met with it: indeed, I may say, in passing, that 
Grenadier devotes the larger part of his chapter on the 
function of vision to demolishing the theories of others,— 
that is to say, showing how insects do not see,—and when 
he comes to the positive aspect, confines himself to some 
vague generalities; but, though it may be the case that the 
lines of separation in the mosaic would be very fine, yet they 
would be very numerous, and I wish to urge that their 
existence, taken in conj miction with the immobility of the 
insect’s eye, appears to me absolutely to destroy what little 
value the flat-picture without secondary adjuncts might other¬ 
wise possess. In point of fact, in order to see anything, the 
insect must come to a dead standstill, for to a moving insect 
with a fixed eye the lines of interruption of the mosaic would 
appear to move, and cause the flat-picture to become a com¬ 
plete blur. I attach considerable importance to this con¬ 
sideration, because we know that the compound eye attains 
its highest perfection in insects with great powers of flight,— 
in other words, that the compound eye is a guide during rapid 
motion. Now let me ask you to recall that when we our¬ 
selves are in movement it is a great obstacle to the satis¬ 
factory exercise of our function of picture-seeing; indeed, 
when we are in rapid motion, we can only see at all by 
keeping up a constant movement of the eye, so as to counter¬ 
act ihe motion of our body, and this causes such fatigue that 
the effort to look at near objects, amongst which we are 
moving, cannot be for long carried on. How, then, can an 
insect in motion, with two separate and different flat pictures 
in its fixed eyes, each picture blurred by the passage across 
it of the lines of cement in the mosaic, guide itself with the 
absolute perfection it actually exhibits ? Taking all the above 
points into consideration, I think mosaic vision for insects 
must be relegated to that domain where first attempts 
towards elucidating very difficult subjects generally go. And 
I think we may go farther than this and view anj theory of 
flat-picture vision for insects with very great suspicion. 

This conclusion almost renders it unnecessary to discuss 
in detail some of the other theories that have been put 
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forward, and more or less abandoned; but I must rapidly say 
a few inadequate words about one or two of them. 

Goitsche stated that an insect’s eye does not make a 
mosaic picture, but that it actually makes a large number of 
pictures of the same object, or, as Graber puts it, that when 
an insect looks out of its eye at a man (or something that to 
it is of equivalent value), it sees not a man, but a whole 
army of men. This does not appear encouraging, and sti 1 
less does it do so when it is further suggested that the men 
composing this Ealstaffian* army would appear to he standing 
on their heads. But recollect that our retinas see two men 
instead of one, and yet we only see one man,—nay, that we 
see that one man more correctly than we should do if the 
retinas only saw one man ; the duplicity of the two figures is, 
in fact, one mode by which we see correctly: the difference 
between the two pictures being of great value. Is it not, 
then, within the bounds of possibility that if two pictures can 
be made to give a better result than one, one hundred 
pictures (or something-elses) may be made to give a better 
result than two ? I do not think the theory of compound 
vision should be altogether lost sight of. 

Of late years Exner has made what I consider to be some 
very valuable suggestions as to insect-vision; he thinks it 
probable that the insect-eye is specially adapted for the per¬ 
ception of movement, that in this capacity it is superior to 
the vertebrate eye, but inferior to it in definition of objects 
and in capacity for distinguishing the environment generally: 
he still, however, maintains the mosaic theory with certain 
modifications. Exner’s views, as I have said above, I con¬ 
sider very valuable, and I think it probable that further 
investigations on his lines may have important results, 
especially if the idea of picture-seeing be abandoned more 
completely than it has been by him. He and Grenacher 
refer to a paper by Schmidt which I have not had an oppor¬ 
tunity of consulting, but it appeal's that it also expresses 
dissent from the camera obscura theory. 

Notthaft, too, has published some suggestions that I think 
certainly of value; he considers the sight of the insect 

* Beferring to the multiplied men in Kendal-green, not the ragged 
array. 
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compound-eye must be very different from that of the vertebrate 
eye; that it is inferior in perception of plane surfaces, but 
superior in distinguishing objects in the third dimension of 
space, that is, depth. 

Patten is the last, but by no means the least, of the 
investigators of the insect-eye: his papers are chiefly 
anatomical, and are more especially directed to questions 
connected with the development and common origin of 
different invertebrate eyes; but he has a chapter on the 
function of the compound-eye of the insect, chiefly remark¬ 
able from its going a long way towards recognising the 
extreme difficulty of settling this: his special contribution to 
the anatomy of the organ I shall briefly mention further on. 

Here I will take the opportunity of mentioning that there 
is on record a very curious observation relating to the vision 
of insects, though it has apparently escaped the attention of 
recent writers. It is an article by Mr. Spence,—in fact, the 
very first memoir published by our Society,—and forms 
Article I. of the first volume of the first series of our 
* Transactions.’ 

Lubbock, whose opinion is of great value, because of his 
skill and experience as an observer of the habits of insects, 
says, in his recently-published book, “ We know as yet very 
little with reference to the actual power of vision possessed 
by insects.” 

Erom the above I think we may fairly conclude that it is 
quite uncertain what insects do see, or whether they see at 
all, if we use the word seeing in association with the idea of 
our own plane-picture seeing. 

Here, so far as my chief object to-night is concerned, 
I might leave the question, for I hope I have made it clear 
that we are quite ignorant on the subject of the sight of 
insects—the most important of their senses—and have, in 
fact, no knowledge whatever such as we ought to possess 
previously to coming to any general conclusions of importance 
about their habits, so far as these are affected by sight. I 
think it probable that the sense of sight in insects is, in so 
far as the eye is concerned, a more complex matter than it is 
in the Yertebrata: such ocular perceptions as are requisite 
for the orientation of the creature must be sought in the 
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insect in direct connection with the eye, it being impossible 
that it can learn by individual experience, and in the 
highest degree improbable that deficiencies in the optical 
instrument can, in the insect, #be remedied by mental opera¬ 
tions as they are in ourselves, and, if so, it becomes 
necessary to inquire whether the insect may not be able, by 
means of its eyes, to directly perceive certain important con¬ 
ditions of material objects that we only obtain a knowledge 
of by the aid of our mind. Or, to put it more correctly—as 
I believe— certain cerebral structures in connection tiith the 
Vertebrate seme of sight being not present in insects, other structures 
to compensate for their absence may be expected to occur in more 
direct connection with the eye . If so, it becomes highly probable 
that the functions of the insect-eyes are not only dissimilar 
from ours, but are also more complex. If an insect is aware 
of the presence of objects when it is at rest, if it is able to 
guide itself during rapid movement by discriminating with 
delicacy rapidly occurring differences of lights and shades, to 
perceive the direction and rapidity of movement, and to dis¬ 
tinguish so much of the outline of objects as to give it an 
idea of extension in the three dimensions of space; if it 
has all these capacities, and perhaps others in addition, and 
if these are due to the eyes and not to the mind, then it 
certainly is highly probable that the direct functions of the 
optic organs may be not simple but complex; that whereas 
our vision is a very perfect development of one process, 
insect vision may be developments of two or three processes 
of perhaps different degrees of perfection ? If this be the 
case, we have scarcely commenced to get any exact knowledge 
of the ways in whieh the world appears to insects. As an 
eye in its primitive form is an organ sensitive to light and 
shade, it is probable that perceptions of light and shade have 
become perfected in the insect’s eye; and, though these may 
not be integrated into any continuous picture, they may be 
excessively perfect, and it is not improbable that insects are 
largely guided in their movements by direct perceptions of 
lights and shades. There seems considerable reason for 
supposing that some insects, at any rate, take as the main 
guide to any particular series of movements the direction of 
greatest light; some species of insects now immolate them- 
moo, bnt* sgc. lond m v., 1888 . i 
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selves actually by millions on the electric lights established in 
some of the small towns of America. FOrel’s experiments on 
varnishing the eyes of insects also seem to point to the 
probability that perception of the direction of light is a main 
factor in guiding movement. Diptera, whose compound-eyes 
he covered with an impenetrable varnish, did not, when first 
released, direct their movements in any definite direction, 
but ended by flying straight up in the air quite out of sight, 
—that is, in the direction in which they would still perceive 
light by their ocelli or simple eyes. 

If the direction of some particular light, or amount of light, 
play the part of a mariner’s compass in guiding each flight 
of an insect, and if it possess an accurate perception of lights 
and shades by means of its facets,—that is* perceive the 
direction in which some shade cast on its eye is most intense, 
and that in which it is least intense,—it could avoid an object 
perfectly, although never perceiving anything more than a 
part of the shadow affecting the optic organ, and by which the 
source of light was partially, or more or less completely, 
eclipsed. To a creature of this kind refractions of light will 
be most important, and one of the most pressing series of 
considerations about the compound-eye will be its properties 
as a set of refracting instruments. 

The multiplicity of facets must clearly be a great advantage 
in the perception of movement. Between the insect’s eye 
and some set of rays of light a shade commences to appear; 
at the first moment one set of facets is affected, at the next 
instant adjoining facets are occupied; surely not only may a 
movement make itself thus felt by the ocular organ, but also the 
direction of the movement may be determined. I have already 
said that Exner advocates the seeing of movement as one of the 
functions of the insect’s eye. Patten has criticised in an un¬ 
favourable mannerExner’s views as to the perception of motion, 
but I cannot myself see the force of his arguments, if it be 
understoodthat it is not the lights and shades of a retinalpieture 
that are affected; the whole ommatidia- are, asj[ put it, in 
equilibrium with the amount of light falling on them, and each 
may have a separate perception of a change in this amount. 


Tbe ommateum of recent anatomists. 
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Before quitting the subject of vision, I must say a few 
words, if only by way of recognition and admiration, as to the 
work that has been done at the compound-eye by anatomists. 
There is, perhaps, no object more difficult to investigate 
minutely by the aid of the microscope than the compound- 
eye of an insect. I need not refer in detail to the difficulties, 
for you all no doubt have some idea of them. These diffi¬ 
culties have, however, been to a considerable extent overcome 
by the skilful application of the great resources of modem 
microscopy. G-renacher, Hickson, Lowne, and Patten have 
published descriptive memoirs on the subject, accompanied 
by plates that are of the greatest value to entomologists, who, 
like myself and many of you, have neither time nor skill for 
personal research in such ways. But there still remains much 
to be done ; indeed, the structure of each ommatidium,—that 
is, the part behind and connected with each facet,—is very 
complex. The details I shall not attempt to allude to, but 
there are certain points that have a special bearing on the 
functions of the organ, or aggregate of organs, that I may 
briefly mention. In the first place, they have detected 
nothing that can be looked on as an apparatus at all suitable 
for the formation and perception of a continuous picture. 
The percipient parts of the nervous portions of the organ 
are, indeed, the parts about which there is most discrepancy 
in their views. Grenaeher considered certain parts that he 
called retinulss, in connection with the rods, to be the per¬ 
cipient portions of the eye; but they are so different from 
the retina and membrana jacobi of our own eye, that they 
must have a very different function. Lowne rejected 
Grenacher’s view, and considered that a dense nervous 
structure that he styled bacilla, with the parts behind it, 
are the true—indeed the sole—percipient part of the eye, and 
he gave a figure showing the manner in which he supposed a 
picture was formed on this retina. Hickson followed with a 
memoir investigating more particularly the nervous structures 
in the rctoi^ interior part of the eye, or, to speak more 
correctly, lying between the eye proper and the optic ganglion: 
these structures he found to be most wonderfully complex; 
he rejected Lowne’s view as to the parts immediately behind 
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the basilar membrane being a retina or commencement of the 
percipient portions of the eye, and called the parts in 
question the terminal anastomoses and the periopticon; he 
also re-affirmed very strongly as correct the views of Grenacher 
and the numerous authors who had agreed with him, that the 
retinulse are the percipient parts. Patten has more recently 
made an investigation of the structure of the ommatidium, 
and states a totally different view; he locates, in a most 
positive manner, the seat of perception in the crystalline 
cones, a view which had been asserted by one or two earlier 
authorities, but had been almost abandoned. Thus, then, 
we have the latest three authorities locating the seat of vision 
in three totally different parts of the eye. 

It is not my province, even if I were capable of doing so, 
to attempt to determine how much value there is to be 
attached to all or either of these views; but I will just 
recall the fact that the compound-eye, speaking roughly, may 
be divided into three parts: 1, the outer part consisting of 
the structures from the outer facets to the apices of the 
crystalline cones; 2, the intermediate structures between the 
cones and the basilar membrane: and 8, the structures 
within the basilar membrane. Now, the authorities I have 
mentioned are confident that a percipient layer exists in each 
of these different zones. It is clear, then, that the function 
of the compound-eye cannot at present be determined by 
anatomical knowledge, but that it is probable that the func¬ 
tions of the eye may be complex,—indeed, that there may 
actually be two or three different sets of perceptive structures. 
It is true that each of the anatomists I have named is pretty 
confident as to the correctness of his own view, but I am 
inclined to think that it is possible that neither of them has 
given sufficient attention to the idea that the existence of one 
percipient layer does not necessarily prove the non-existence 
of another. Whether this prove to be the case or not, it is 
quite certain that the nervous structures in connection with 
the compound-eye are most remarkably perfect an<^ complex. 
Hickson does not hesitate to express his admiration of their 
extent, and it is evident that the number and variety of the 
nervous structures of the insect’s eye are not the least amongst 
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the factors that make comprehension of its function so 
difficult. 

Anatomical knowledge, then, like the other methods of 
inquiry, tells us that at present we know very little about how 
or what an insect sees. It is highly probable that its sight is 
very different from our own, and that continuous picture- 
vision forms no part of it; while it appears to be even 
possible that the compound-eye may have two or three 
distinct kinds of perception. There is every reason for sup¬ 
posing that the ocular powers of insects are very perfect in 
their way, although that way may be very different from ours. 
Indeed, it would seem to be quite possible, if not probable, that 
a company of gnats dancing in the rays glinting through the 
bushes on a summer evening or in the afternoon of an autumnal 
day, may by means of acute perceptions of lights and shades 
be enjoying an ocular treat as varied and as exhilarating to 
them as the prospect we enjoy from the summit of Eighi or 
Pilatus is to us; while at the same moment, by means of an 
extreme sensitiveness to movement and its direction, they 
may be taking part in a rhythmical concert of no mean 
order of excellence. 

I have devoted so much time to the consideration of the 
sense of sight, that I must not attempt to discuss the other 
senses at any considerable length. Probably the one next 
in importance to insects is that of smell. The earlier 
naturalists began trying to understand the sense of smell in 
insects by supposing it to be similar to our own. In the 
Vertebrata the organs of smell are invariably placed in con¬ 
nection with their respiratory organs, a free current of air 
through the olfactory organs being absolutely essential. This 
being known, a habitat for the sense of smell in insects was 
sought at the commencement of the air-passages, especially in 
the stigmata; this, however, has now been nearly abandoned, 
chiefly because no adequate nervous structures have been de¬ 
tected there; and the sense of smell in insects is now thought 
to be located in the antennas or m some of the parts of the 
mouth. Investigation has revealed a number of remarkable 
minute structures in the antennae that are pretty certainly 
sense-organs, but to what extent they can properly be called 
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organs of smell is still doubtful. One point, however, is 
clear, namely, that if the organs I have alluded to are really 
for olfactory purposes, their functions must be exercised in 
a very different way from that in which we smell. For 
instance, it is difficult to imagine that any sense of smell can 
exist without the passage of air over the sensitive surface, for 
the minute particles of some odorous substances must be 
extremely rare; hence, as there is in ordinary circumstances 
no such current of air in contact with the antennas of insects, 
it would seem that their functions in many cases can only be 
exercised fully when the insect is moving rapidly through the 
air: at least so far as contact with odorous particles goes it 
could be effected in this manner; so that we are brought to 
the strange conclusion that an insect may smell acutely when 
it is flying through the air, and be unable to perceive the 
same odours when it is quiescent. In another respect the 
insect antennae may be superior to our olfactory organs, for 
these latter can only smell odorous substances when these 
are in a dynamical state, that is when their particles are being 
or have been recently dispersed; but it is quite conceivable, 
nay probable, that many substances only disperse their odorous 
particles under certain circumstances, and yet the odorous 
particles are there; well, in such a case it is possible that the 
insect can still perceive the smell, though to us there is 
none, for the insect can go to the object and lay its olfactory 
organ on the quiescent odours and so detect them. But I 
must not detain you by speaking at greater length on this 
point. The knowledge of insect olfactory organs is even 
more primitive and uncertain than that of their optic 
organs, and you will therefore readily understand that im¬ 
proved knowledge on this point may quite change our views 
as to some of the phenomena of insect life. 

In regard to the other senses I must content myself with 
the assertion that we know very little about them. The 
sense of touch insects can scarcely be considered to possess 
at all, owing to the fact that their skeleton is external; 
nevertheless these creatures undoubtedly receive some tactile 
impressions by means of set®, or structures approximating to 
eete* whose bases pass more or less completely through the 
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insensitive external layers of the body, and are in contact 
with the nervous system in the interior. Of the senses 
of hearing and tasting we know remarkably little, though 
some good work has been done at them recently. I c ann ot, 
however, quit this part of my subject, without reminding you 
of the very interesting chapter in Sir John Lubbock’s book 
* On the Senses of Animals,’ in which he deals with the question 
of unknown senses. If there should be any of you who have 
not read it, I should advise you to repair the omission as 
soon as possible. 

There is perhaps no word in the English language more 
vague in meaning than “ instinct ” : it is used with a variety 
of meanings attached to it, and frequently with almost 
no meaning at all. It is used by some to indicate their 
impressions as to the nature of the mental processes in 
insects or other animals; by some, as that condition which 
in animals replaces our own reason; while others use it 
simply as a term to be applied to a series of animal actions; 
others impersonify it and give it an objective existence, as 
when they say, “ instinct teaches them ”; and yet again, the 
word is in use by scientific men to indicate a certain limited 
class of our own actions. This latter is its primary use, and 
it ought also to be its sole use. The application of the word 
in Entomology gives rise to a great deal of confusion. I am 
not aware, however, that any terms have yet been proposed 
to replace it, and I shall to-night use it as meaning u some 
connected series of insect actions.” 

There seems to be a widely spread impression, to the 
effect that instinct cannot be accounted for by any theory of 
evolution. 

M. Eabre has published, at intervals, three volumes of 
studies on the habits and instincts of insects: the second 
volume of the series was noticed at considerable length by 
Sir John Lubbock, in his presidential address to this Society 
eight years ago, and a third volume has been since published 
by the talented French naturalist. As an observer of the 
habits of insects, M. Fabre stands, I think, facile princeps 
in our generation: in literary ability he has never been 
surpassed, and rarely equalled by any writer on Entomology: 
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the patience and ingenuity he has displayed in his investiga¬ 
tions, and the brilliant style in which he has described the 
latter, can be only understood by his readers. Undoubtedly 
his recent volume is a most valuable addition to entomo¬ 
logical literature. M. Fabre considers that his observations 
on instinct shew it to be quite irreconcilable with the modern 
theory of organic evolution, and constantly expresses this 
opinion in the most frank manner. Still I am of opinion 
that he has completely failed to establish this view. 

Undoubtedly there is very much that we cannot yet under¬ 
stand in insect instinct. This is due, I believe, in part, to 
our complete ignorance of the nature of their senses, and in 
part also to the fact that we do not sufficiently realise the 
profound differences that exist between the most fundamental 
of the vital functions of insects and those of the Vertebrata, 
including ourselves. The most important of the peculiarities 
of instinct are, perhaps, its limited range of adaptability, 
that is the small amount of variability according to circum¬ 
stances, and its perfection within its own limits. Lubbock 
has already, if I recollect right, suggested that these charac¬ 
teristics are probably a consequence or correlative of the 
short life of the individual insect, and I think it is possible to 
get a gHmpse, although a very imperfect one, of the ways in 
which they may have been evoluted. If it is shown that the 
abbreviation of the individual life of the insect may have 
been conducive to the preservation of the race, and that the 
peculiarities of their instinct may be consequential to, or 
correlative with the short life-cycle, I think that is all that 
evolutionists need require at present. 

That the abbreviation of the life-cycle may be an advan¬ 
tage is shown by the case of the flesh-feeding Muscida; the 
competition in nature for flesh-food is so severe, ranging from 
micro-organisms to carnivorous mammalia, that it is perfectly 
certain that a larva of a Sarcophagi that can eat enough in 
two days to serve the purposes of its metamorphosis, must 
have a great advantage over those that are slower; this is so 
evident, that it is unnecessary to dwell on it. But it may be 
said that this is an exceptional case; and it certainly is so ; 
but there are other considerations which show us that 
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abbreviation of the larval period may be of service: for 
instance, an army of caterpillars will have a great advantage 
if their period of feeding can be reduced, so that the eggs 
shall only require to be deposited when there is plenty 
of food ready for them, and yet their life shall not extend 
into the period when vegetation fails in vigour; clearly, too, 
defenceless caterpillars, without means of escaping from 
their numerous enemies, had better make this stage as short 
as possible. I think it will not be altogether lo&t time if we 
pursue this analysis a little farther : for if we do so I believe 
we shall find that abbreviation of the larval stage is to some 
extent connected with abbreviation of the duration of exist¬ 
ence in the perfect state. In order to make this clear, I 
must briefly recall to you the conditions under which the 
great functions of life are exercised in insects. In them the 
functions of growth and development are more completely 
separated in time than they are in the Vertebrata, and are 
more sharply divided from the period of reproduction: this is 
no doubt associated with—is possibly a specialization resulting 
from — certain remarkable peculiarities in their function 
of nutrition. In the Vertebrata waste and repair of the 
tissues are carried on by means of a single medium, the 
blood, which takes to the tissues at each moment, in the 
form of oxygen, the means for exercising function, that is 
deteriorating themselves, and the means for repairing that 
deterioration; hence tear and repair go on pari passu . *In 
the insect it is not so : the function of oxygenation is carried 
on by a separate medium, unconnected with the circulation 
of the blood; hence waste can be carried on without repair. 
Turning now to the means of circulation of the blood, this 
is undoubtedly the weak point of the insect economy: there 
is no system for carrying the blood minutely into the tissues* 
and we have in the insect the curious phenomenon of indirect 
assimilation and the accumulation of unformed tissue to an 
enormous extent. These characters permit the phenomena 
of growth and development to be much separated, without 
being altogether independent. In the larval stage the 
tracheal system is less developed, and the accumulation of 
unformed tissue is carried to a most extraordinary extent; in 
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this stage of life the insect is to a considerable extent an 
organism for the accumulation of property in the shape of 
unformed tissue: this unformed tissue is in the stage de¬ 
voted specially to development,—the pupal stage,—partly 
changed into the structures of the perfect insect, but in part 
carried over in the shape of still unformed tissue for the advan¬ 
tage of the final or reproductive period. But in the final stage 
of existence there is found a great change in the balance of 
the grand functions of life. There is a great demand on 
the organism by the function of reproduction; the activity of 
the individual is much greater, the tracheal system facili- 
litating deterioration of the tissues is largely developed, while 
on the other hand, not only is there no corresponding "im¬ 
provement in the modes for repairing waste, but there is an 
actual diminution of activity in this respect: many insects 
take little or no food while in the perfect condition, and it is 
probable that few take anything like enough to compensate 
for the great drain on the system during this stage, and they 
carry on the vital functions probably very largely by the aid 
of the unformed tissue they acquired during the earlier 
stage. 

This very rough and imperfect sketch enables us, I think, 
to see that there may be direct relation between the lengths 
of the stages of the insect’s life. It will be in some respects, 
as we have previously seen, a disadvantage for the larval 
sta^e to be prolonged, but if the activity of the final stage is 
to be great, it is requisite that the larval stage should be 
sufficiently prolonged to allow of a large quantity of unformed 
material being carried over to the final stage; thus the 
strange paradox is established that limiting the activity in 
the final stage of the insect’s existence, other things being 
equal, will permit of the larva doing with a less amount of 
food,—that is, will allow it to shorten its period of existence. 
Now, is it not unreasonable to expect that under such circum¬ 
stances, during a long series of generations, an organism 
shall have developed any unnecessary variety*-of action ? 
Perfection within a limited range is what will be favourable 
to the continuance of the species. And this is the dominant 
feature of insect-instinct. 
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I am well aware that the above sketch is- extremely im¬ 
perfect, and that the actual facts are enormously more com¬ 
plex than I have put them, and that there are other things 
that ought to be taken into consideration: but I am also 
aware that there are conditions that tend to intensify the 
action of the factors I have mentioned. 

M. Fabre has devoted one chapter of his delightful work 
on the habits of Hymenoptera to a special argument against 
transformism, and gives it the rather witty heading, “ a sting 
for transformism.” I have not been able to gather very dis¬ 
tinctly from his writings what he means by transformism; 
but in the chapter I am alluding to his argument leaves no 
doubt at all that he is referring to the theory of descent of 
several existing species from a common ancestor, I have 
myself elsewhere stated that I am inclined to think that 
theory will prove to be to a great extent erroneous, and have 
given reasons for my opinion ; I should therefore have gladly 
welcomed M. Fabre’s support, if I found it possible to accept 
his argument as good, but, I regret to say, I fear it is likely 
to prove invalid: it amounts briefly to this, that if several 
species of Scolia that now feed their young each with a 
different and distinct kind of insect-food are descended from 
a common ancestor, then that ancestor must have been in 
the habit of feeding its young, not with some particular 
species of insect-food, hut with a variety of kinds; and, if 
this was the habit of the original Scolia , M. Fabre urges that 
its offspring could never have abandoned this advantageous 
course of living, which he calls “ regime van£,” for the habit 
of living on a single species, or “ meals of a single dish,” as 
he styles it. The basis of this argument is that rSgime varie 
is a great advantage to the insect; if it is not, then 
M. Fabre’s argument fails completely,—the sting proves to 
be without point or venom. He cites instances to show that 
rhgime varii is an advantage, but every one of them is taken 
from the Vertebrate class. Now, it may be highly probable 
that regime vantt is an advantage in the case of Yertebrata, 
but is it so in the case of insects ? I fear we must say 
probably it is not: in the first place, it is comparatively rare 
among insects, one of their peculiarities being their extreme 
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specialisation in the matter of variety of food; and, in the 
next place, the function of nutrition shows a most important 
difference in insects and in Vertebrata. Immediate per¬ 
fection of tissue-assimilation is the point of importance in the 
nutrition of Vertebrata, and for this regime varii is, on the 
whole, probably favourable* But in insects in the larva* 
stage, tissue-assimilation is subordinate in importance to the 
accumulation of unformed tissue for the purposes of a future 
stage: is it not probable that “meat from a single dish” 
may be favourable to this curious and imperfect form of 
assimilation ? If so, M. Fabre’s argument, instead of shaking 
the theory of common descent, actually helps to support it. 
But whether this be the case or not, it is at least certain that the 
hypothesis on which M. Fabre bases his argument is a very 
doubtful one, for there may be, —indeed, I think there are,— 
other reasons for supposing that meat from a single dish 
may be more advantageous to the insect larva than regime 
mrie. 

I must now briefly apologise to you for the imperfect 
manner in which I have treated the great subject I have been 
discussing. Insect-instinct, indeed, is one of the most difficult 
problems that the biology of the future will have to deal with, 
and it must be very long before we can pronounce any very 
positive opinion as to whether it is favourable or unfavourable 
to the theory of evolution. To many it no doubt may seem 
Unsatisfactory that we should have discussions on discussions 
and never come to a positive conclusion on any important 
point. Nevertheless, the subject is undoubtedly somewhat 
advanced by such means, and the fact that a long time must 
elapse before a dear comprehension can be attained is no 
sufficient reason for abandoning the attempt to comprehend. 
The value of such societies as ours consists, indeed, partly in 
the fact that they facilitate the extension of discussion beyond 
the period of a single life, and their existence is to some 
extent a guarantee that any efforts we may make towards 
the elucidation of difficult subjects will not be*fchrown away. 

It now only remains for me to thank you, gentlemen, for 
the unvarying consideration you have exercised towards me 
during the period of my presidency, and most cordially to 



( lxix ) 


congratulate you on your ratification of the choice the Council 
has made of my successor in the Chair. Lord Walsingham 
is well known to you, and you all know, too, that it is but 
rarely the Society can expect to find one so well qualified by 
social position, by natural disposition, and by entomological 
attainments for its president. We may feel confident that 
under his presidency the Society will continue to flourish. 
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MEMOIR OF GEORGE ROBERT WATERHOUSE. 

BY HIS SON 

CHABLES OWEN WATEEHOUSE. 


George Robert Waterhouse was bom at Somers Town 
on March 6th, 1810. When a child he appears to have 
had a fancy for straying from home, and an advertise¬ 
ment for his recovery on one of these occasions (when 
he was two years old) is still in the possession of his 
family. This fancy had an important bearing on his 
after life, as on one occasion he was found by a Mr. 
Irwin, who thus became acquainted with his father, and 
later on (in 1821) advised his being sent to a school at 
Kcekelberg, near Brussels, close to which Mr. Irwin had 
a house. Whatever may have been the character of the 
education received (and in one of his early letters he 
complains greatly of his school, styling it a prison— 
“ a prison I may justly call it, as we have eleven hours’ 
class in a day”), there is no doubt that the knowledge 
of French acquired was of the greatest service to him in 
his after life as a naturalist, in his frequent visits to 
Paris, and in his voluminous correspondence and con¬ 
stant intercourse with French naturalists who visited 
him, to whom he was always ready to offer every hos¬ 
pitality and any assistance in his power. 

A taste for Entomology (inherited from his father, 
who was a lepidopterist), developed itself at an early 
age; and in a note-book, in which he recorded incidents 
of his life, he mentions the indelible impression made 
on his mind by the capture of a pair of poplar hawk- 
moths on some trees in a nurseryman’s gaiflen (a spot 
now occupied by New St. Pancras Church), which was 
opposite to the house in which he then lived. Being a 
child, he placed them in a bird-cage. In a letter dated 
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May, 1824, from Kcekelberg, he writes to his father:— 

“ I have not got many moths as yet, but luckily a great 
many beetles. I hope to get more moths as the season 
advances. I shall want more cork, pins, and another 
large box, with as many small ones as you can send.” 

Almost immediately after this, however, he returned 
to England, and was articled to an architect, but devoted 
his spare time to the study of Natural History. He 
appears only to have followed this profession between 
the years 1831—1835; the only recorded works being 
the building of a house in King’s Road, Chelsea, the 
laying out of Charles Knight’s garden in the Vale of 
Health, Hampstead, and the designing of the orna¬ 
mentation of St. Dunstan’s Church. No doubt his 
training as an architect was of value to him as a 
naturalist; his eye, accustomed to designing ornaments, 
at which he was very skilful, enabled him to notice and 
appreciate differences in form in insects, &c. He was 
also able to make his own drawings, several of his 
papers being illustrated by himself. It is not unlikely, 
moreover, that the “nervous striving at scientific 
accuracy in all his writings,” whieh has been noticed 
as one of his peculiarities by one writer, may have 
arisen from the same cause. 

In his note-book, already referred to, he has an entry 
under the year 1833 as follows :—“ The great event of 
“ this year, to me, was the establishment of the Entomo- 
“ logical Society. Talking about entomological subjects 
“ at home one evening, my father said, * Why do not you 
“ entomologists form a society ? ’ Full of the idea, I went 
“ to Mr. Hope next day (I saw him almost daily at this 
“ time, and, indeed, arranged his collection of British 
“ Coleoptera for him), and told him of my father’s 
“ suggestion. The idea pleased him, and he immediately 
“ communicated with some of the leading entomologists. 
“ A meeting was called at the ‘ Thatched House,’ St. 
“James’s Street, soon afterwards (May 22nd, 1833), 
“ and the Society was then established, and I was elected 
“ honorary curator.” 

For a long time he was engaged in writing articles on 
mammals, fishes, and insects in Knight’s ‘ Penny Cyclo¬ 
pedia.’ 

In 1835 he accepted the appointment of Curator to 
the Museum of the Royal Institute at Liverpool, which 
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appointment lie exchanged, in 1886, for the Curatorship 
of the Zoological Society of London. He commenced 
at once to make a catalogue of the mammals in that 
Society’s Museum, and by the spring of 1887 had com¬ 
pleted it. The catalogue, however, was not published 
until the next year, owing to his having introduced into 
it his own classification, which met with strong oppo¬ 
sition from those who considered it better to keep to the 
quinary system, then much in vogue, and according to 
which the Museum collection had previously been 
arranged. About this time he wrote the volume on 
Marsupials in Sir W. Jardine’s ‘ Naturalist’s Library.’ 

My father was invited to accompany Mr. Charles 
Darwin on the expedition of H.M.S. ‘Beagle,’ but was 
unable to do so; and Mr. Darwin, on his return toEngland, 
placed the mammals and coleopterous insects in my 
father’s hands to work out. An account of the mammals 
was published as an Appendix to ‘ The Voyage of the 
Beagle.’ Several papers, chiefly on Carabidce and Rhyn- 
cophora, were published in the ‘ Magazine of Natural 
History,* as well as an account of the interesting series 
collected in the Galapagos Islands. 

It is not generally known that he devoted much time 
to the study of the Heteromerous Coleoptera, and made 
out a scheme for their classification. He had prepared a 
paper for publication, and proceeded to the Entomological 
Society to read it, but unfortunately it dropped from his 
pocket and was lost, and he never had the heart to 
re-write it Some of the chief points used in the 
classification were fortunately noted elsewhere,* and 
have since been taken up by Laeordaire in his * Genera 
des Coleopteres.’ The dissections which he made for the 
purpose are now in the British Museum. It is not im¬ 
probable that the examination of the Heteromera was 
mainly due to the study of the new genera and species 
collected by Mr. Darwin, particularly those from the 
Galapagos Islands, and the Nyctclidce . An account of 
these latter was published in the ‘ Proceedings of the 
Zoological Society/ and others in the 4 Ann. & Mag. of 
Natural History’; but many more already dissected 
and some named in manuscript show that he had given 
much attention to them. 


* See Ann* & Mag. Nat. Hist., xvi. (1845), pp. 317» 318. 
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In November, 1848, be was appointed an Assistant 
in the Department of Mineralogy and Geology in the 
British Museum. In 1844 he commenced his work on 
the ‘Natural History of Mammalia/ which occupied all 
his available spare time until 1818, when, chiefly owing 
to the outbreak of the French Revolution, the publisher, 
Mr. Hippolyle Bailliere, was unable to continue the 
work. According to the agreement made with the 
publisher, the work was to have been completed in three 
volumes ; a task which it would have been impossible to 
fulfil without greatly curtailing the descriptions in the 
third volume. The two volumes which were completed, 
containing the account of the Marsupials and Rodents, 
would have been sufficient to establish my father’s 
reputation as a naturalist. It is perhaps not too much 
to say that the work has never been surpassed, and it 
holds its place as one of the most valuable contributions 
to the knowledge of the mammals. 

He was President of the Entomological Society for 
the years 1849 and 1850, and in this latter year he" was 
elected an Honorary Fellow of the Zoological Society in 
' recognition of his services as a zoologist. In 185i he 
was appointed “ Keeper of the Mineralogical Branch of 
the Natural History Department ” in the British Museum, 
the fossils being at that time associated with and sub¬ 
ordinate to the minerals. 

In *1852 his youngest brother, Mr. F. G. "Waterhouse, 
went to S. Australia, where he afterwards became 
Gurator of the South Australian Institute Museum at 
Adelaide. At this time the Coleoptera of South Australia 
were not much known, and Mr. F. G. Waterhouse spent 
much time in collecting them. Collections were sent 
home from time to time in tin canisters, the insects 
being arranged in layers between pieces of linen, and in 
this way they arrived, for the most part, in excellent 
condition. Much of my father's leisure was at this 
time occupied in mounting the specimens he received in 
this way. As the tins were opened, the specimens were 
laid on damp blotting-paper on a plate covered with a 
bell-glass, and placed near the fire, by which means they 
were rapidly relaxed so that they might be pinned with 
safety. At this work, when a fresh consignment arrived, 
he sometimes sat till the small hours of the morning. 
These collections, moreover, naturally led him to the 
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study of the Australian Coleoptera, particularly the Ehyn- 
cophora, and he described several new genera and species, 
besides writing a monograph of the family Amycteridce. 
Among his note-books was found a manuscript catalogue 
of all the described Australian Coleoptera known to him, 
which must have taken much time to compile. 

In 1855 he prepared an article on the geographical 
distribution of Eodents for Keith Johnston’s * Physical 
Atlas.’ In 1858 he was sent by the Trustees to Germany 
to examine a collection of fossils offered to the Museum. 
This collection he immediately recommended them to 
purchase, as it contained the remarkable “Archeopteryx,” 
which he thus succeeded in acquiring for the Museum. 
Having taken with him a considerable number of British 
Coleoptera which were difficult of determination, he 
was able to compare them with the specimens in the 
Berlin Museum, which he visited on his return journey. 
He also had an opportunity of seeing some parts at 
least of Dr. Kraatz’s collection; his note-book contains 
particularly memoranda of the Aleo char idee. A number 
of Malacoderms he left with Dr. Kiesenwetter, who 
kindly named them and sent them to him afterwards. 
This work was done with a view to his Catalogue of 
British Coleoptera, which at this time was commenced. 
To this Catalogue, which gave such an impetus to the 
study of this order of insects among English entomo¬ 
logists, he gave all his energy for the following, years 
until 1861. Those who have taken up the study of 
British Coleoptera only of late years, can scarcely 
realise the difficulties which beset the coleopterist before 
the publication of this Catalogue. The difficulty also 
of preparing the Catalogue itself will be imagined when 
we remember that some of the best works on European 
Coleoptera, which we now use, and which would have 
been of such valuable assistance, were then not published. 
The nomenclature in vogue in England was greatly at 
variance with that used by continental coleopterists, and 
even the continental nomenclature was in a less satis¬ 
factory state than we now see it. 

Stephens’ * Manual 5 and that author’s collection were 
supreme in England. The first and not the least difficult 
task was to examine and decide upon the value of the 
multitude of this author’s so-called species; and, in the 
Brachelytra especially, to identify Kirby’s species. But 
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first of all a collection had to be formed of the smaller 
insects, such as Homalota , Oxi/poda , Atomaria, Cereyon , 
Cryptopharjus , Pselaphidcs, &e., enormous numbers of 
which had to be collected and set in order to ascertain 
how many species might properly be considered British; 
the great stumbling-block to be got over was Homalota , 
and for a long time he devoted himself most perseveringly 
to this genus, every locality within his reach likely to 
yield additional species being visited. When collecting 
he made a rule of not remaining in one spot (unless he 
was looking for some particular species), but divided his 
time first to moss, then roots of grass, dead leaves, bark 
of trees, heaps of rubbish, hav-stacks, wood-stacks, &c., 
his object being to secure as many species as possible, 
rather than long series of a few species. Every speci¬ 
men mounted was marked with a number corresponding 
with his register, in which the date and place of capture, 
and any circumstance of interest, were noted, the names 
of the rarer species often being added. In his first List 
of Aleoeharida (‘Zoologist,’ June, 1857), he states that 
all the species not marked with an asterisk were taken 
by himself in the two preceding years. Of the eighty- 
one Homalota , only nine are so marked. 

Besides the works already alluded to, he was the 
author of some 120 articles in various scientific journals. 
After the completion of the Catalogue of British Coleoptera 
he gave comparatively little attention to Entomology, 
partly on account of his eyesight, which had been 
somewhat injured by the constant examination of small 
species, and partly because he had been led by a friend 
to take up some literary researches. 

In his official capacity in the Museum, he was much 
engaged in the preparation for the removal to South 
Kensington of the geological collections, which since 
1857 had been separated from the minerals. The 
examination of the plan of the new museum soon con¬ 
vinced him that the space allotted to him w’as inadequate 
for the increasing collections, and by bis advice, which 
his early training as an architect qualified him to give, 
the building was considerably altered so as to give 
increased * accommodation for the collections in the 
gallery now occupied by the Reptilian remains. The 
general arrangement, and the position of all the larger 
specimens in the new building, is now much as he 
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planned it. This work harassed him much, and, feeling 
unequal to the anxiety of the approaching removal, he 
resigned his appointment in 1880, after thirty-seven 
years' service. Although, in his official position, he was 
a paleontologist, he never published any works on this 
subject, but devoted himself to the very necessary, 
but unobtrusive, work of arranging the collections 
under his charge, and, when he became Keeper, to the 
superintendence of his department. He was always 
most enthusiastic in the acquisition of interesting new 
forms for the Museum collection, and, out of his family, 
few persons, except those immediately around him, 
knew of the great pains he exercised in considering the 
best way of utilising the grant at his disposal for the 
purchase of specimens, and the care that he took in 
selecting from collections offered to the Museum. And, 
although it does not appear that the Trustees ever 
refused to purchase any collection which he recom¬ 
mended, he often manifested great anxiety while waiting 
to know their decision when any important collection 
was before them. 

In 1885 he had a paralytic stroke, from which he 
never entirely recovered, and he died on January 21st, 
1888, in his 78th year. 

With reference to his private life, it is only needful 
to mention that in 1834 he married a daughter of 
Mr. G. L. J. Griesbach, of Windsor, and sister of the 
Bev. A. W. Griesbach, whose name appears in the list 
of the first Council of the Entomological Society. He left 
three sons and three daughters. The second daughter 
married the late Mr. E. C. Bye, the well-known author 
of * Bye’s British Beetles,’ in the preparation of which 
work Mr. Bye had the benefit of my father’s advice 
and assistance. 

My father’s collections were at one time extensive, 
although he professed to restrict himself to genera so 
far as the exotic Coleoptera were concerned, except in a 
few groups in which he was particularly interested. 
When he removed from the Museum, on his retirement 
in 1880, he disposed of all these collections, a$er having 
presented to the Museum all his actual types. His 
collections of British Coleoptera and Hymenoptera 
remain in the possession of his sons. 

Chas. 0. Waterhouse. 
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ABACHNIDA. 

Pcllencs tripunctatUH (cruelgenus, exhibited), xxii. 

COLEOPTEEA. 

Adimonia tamceti, lamp exhibited, xxii. 

Ethonca, alluded to, 199. variabilis , n. s., 199. 

AmblerfJiis geminus, n.s., 505. 

Antigencs , n.g., 500. A. funebm, n. s., 500. 

Aphehules, n.g.. 499. A. velufinwt , n. s., 500. 

Apophijlia maragdipennisy n. s., 204. 

Atybc nigritnrsu n. s., 504. 

Bethelium puncticolle, n. s., 493. 

Blepharida intermedia, n.s., 197.— laterimaculata, n.s., 195.— nigro- 
maculata, n. s., 194. 

Brachyeerm cinmunonomeus and other species, exhibited, xxv. 

Carubm catenulatus and other Cambidce, exhibited from St. Kilda, xxvi. 
Cusnonia olirieri , exhibited, ii. 

CaWiomioceru > socius, exhibited from the Isle of Wight, xxvi. 

CercAuni Uneigentm , n.s M 493. 

CImjsaperda col lam, n. s., 509. 

Chnjsomela japnna , exhibited, xw—niadagascariemis, n. s., 193. 
Vladocera nigripennus, n. s., 197.— zanzibarica, n.s., 199. 

C'olmpowmu foreipenne, n. s., 192 ,—kumerale, n. s., 193. 

Colgdium elongatum, exhibited, ii. 

Com, n, g., 506. G. annulieomis , n. s., 507. 

Beams, n.g., 499. B. aMomimlis, n.s., 499. 

Emjrohchma mgata , n. s., 503. 

Epitrix fmcata (?), exhibited, xix. 
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Fret motes ibericui* and tangerianas, exhibited, xxii. 

Eiobchema ajjine , n.s., 497. 

Eryalus, n. g., 501. E. polyspilus, n. s., 501. 

Glenea Celia, n. s., 509. 

Grammerclntiy ligatu*, n. s., 503. 

Grynex, n. g., 502. G. lineatm, n. s., 502. 

Ha1lirhotiw>, n. g., 202. H. africanns, n. s., 203. 

Harpahis cuprem , exhibited fiom the Isle of Wight, xwi. 

Heteerius arachnoids, exhibited, ii. — acutam/uhi> and other species, 
exhibited, xxi. 

llovalia, Faiimaire — AplihUa , Clark, 205. 

Icariotis , n. g., 497. Z. fulvitoims , n. s., 487.— scapular k, n. s., 498.— 
unicolor, n. s , 497. 

apicicornib , n.s., 191.— crihrarui , n.s., 190.— latieollhs , n.s., 191, 
exhibited with other species, xxiii. 

Leptusa te^tacea, exhibited from the Isle of Wight, xwi. 

Mecaspis dive*, n. 495.— simulatrix, n. s., 495. 

Mnodonta bubmetallica, n. s., 2 )0. 

Mycterus curculionoidet , exhibited fiom near Oxford, xxxvii. 

Neoceramhyx tordidus , n. s., 491. 

Ochrcesitut, n. g., 510. O. sticticus , n. s., 511. 

(Edionychh madagascariensis, n. s., 194. 

Ootheca cyaneovittata , alluded to, 205.— serricornis, alluded to, 199. 

Onca, generic name discussed, 511. 

Otacilm , n. g., 200. O.fulvun , n. s., 201. 

Puchypeca marginata , n.s., 507.—tim, n.s., 508. 

Pawssus Favieri , exhibited, ii. 

Pempsamacra argentata , n. s., 494.—cow/ita, n. s., 494. 

Phyllomorpha laciniata , exhibited, ii. 

Promecub auratus , n.s., 495.— austents, n. s. } 496.— longkollU , n.s., 496. 
Psaromaia Pend, n. s", 501. 

* 

Pseudotreclm mutilatus, exhibited, ii. 

Popica cylindrica, n. s., 504. 
upaeu, n. s., 189. 

Hchmatizella , n. g., 203. #. viridis , n. s., 203. 

Singilis bicolor, exhibited, ii. 

Hophronica amplipcnnis, n.s., 500.— carbonaria ,alluded to, 506.— oblonga, 
n.s., 506.— reducta , n.s., 505. 

Sparna macilenta, n. s., 508. 

Spilocephalm , n.g., 201. /?. viridipennitt, n.s., 202. 

Siernocera tricolor and oariabilu, exhibited, xxxviii. 

Syermem , n.g., 511. &. diepar, n, s,, 512. 

Tropidophora tripartita , identical with Physoma JDohrnii, 205. 

Volumnia nSbrosa, n.s., 510. 

Xystrocera promecoides, n. s., 492. 

Zamium crocatum , n.s., 492. 

Zathccue Batedi , n. s., 493. 
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DIPTEFiA. 

Cccidomyia destructor (Hessian Fly), parasites of, xxii; alluded to, xxvii 
exhibited, xxxv. 


HEMIPTEKA. 


Acarna tewllata, n. s., 488. 

Accarana , n. g., 478. A. metallku , n. s., 478. 

Acoccphalidff, 16. Acocepluilus, ID. .1. albifron*, 21 (synonyms, 

arcuatus , coneinna , eonfusus, nilidultt , iestudo, 21, interrupts, 
niyropunctahis , polystolus , 22).— bifasciatus, 20 (synonyms, dispar, 
interrupts, nitjritm , tricinctus, triftmiatm , 21). — brunneo- 
bifamain*, 23 (synonym, serratulcr , %H).—J1avo8triatU8, 24 (syno¬ 
nym, rivularis , 24).— histrionics, 23 (synonym, arenicola, 23).— 
Kmwit*, 10 (synonyms, adustns , hicinctm, cardui , fasciatus, 
obsenrus, pail id us, rusticns, sparsus, unicolor , 19). 

Ayaophyta bipunctata , alluded to, 480. 

Agonoscelis rutila , alluded to, 470. 

Ahbra , 70. J. albostriilla, 70 (synonyms, discicollii >*, clegantula , eximia, 
j'asciata, fuheola , Wahlbergi , 79). 

Allocotus Sayeri , n.s, 477. 

Ally gits, 59. J. comma tatus, 60 (synonyms, atomarius, reticulata , 60).— 
mixtus, 61 (synonym, reticulata , 61). — modestus, 61 (synonym, 
atomarius, 61). 

Amblytylus delicats , exhibited, xxvii. 

Anomia , alluded to, 05, 

Aphrodes jurntca, synonym of Deltocephaliis abdominalis, 41.— testudo, 
synonym of Acocephahts alb if rows, 21. 

Asopms micas, n. s., 476. 

Astac&ps australis . alluded to, 482.— plagiatu*, alluded to, 482. 

Athysunus , 35. J. b re ripe link, 36 (synonyms, depressus, porrectus, 36).— 
communis, 89 (synonym, plebejus, 39).— griscscens, 38 (synonyms, 
cognat us, validinereis, 38).— melanopsis, 41 (synonym, Scotti, 11).— 
ofoeurellw, 30 (synonym, ay rest is, 39).— obsoletus, 40 (synonym, 
sexpunctatus, AO).— obsoletus, var. piceus, Al.—russeolus, 36.— 
Sahlbergi, 37 (synonyms, mrnlans, coufims, SI).—sordid us, 37 
(synonym, confusu*, 37). 

Baturia beccarii, alluded to, 487.— exhaasta, alluded to, 487. 

Catftao ocellatus , alluded to, 476. 

Centrotus? alticeps, alluded to, 489. 

Chlorita, 84 ,—flavescens, 84.— viridvla , 85 (synonym, Solani, 85). 

Cletomorpha alternata, alluded to, 482, r 

Cqptosoma ramosa, alluded to, 470. 

Cosmoscarta basistriga , alluded to, 488. 

Cmpkona? arnpla, alluded tn, 4S0. 
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Deltoeephalus, 42. D. abdominalis, 4G (synonyms, balteata , bicolor, 
juvenea, 44).— argus, 50. — citrinellus, 47 (synonyms, assimilis, 
brachynotus , cephalotes , 47). — coroniceps, 57.— coronifer, 48.— 
costalis, 57 (synomm, bipunctipennis, 57). — distinguendus, 51 
(synonyms, pseudocellaris, propinqmts, 51).— Falleni, 52.—FZon, 
50,— -Linnei, 51 (synonym, I-album , 51).— maculiceps , 58.— 
Kormani , 55.— oeellaris, 47 (synonym, ocellatus, 47).— oculatus , 40, 
— pascuellus, 46 (synonyms, fuscosignatus, luteolus, 2Iiriku 46).— 
picturatus, 50.— pitlicarh, 50 (synonym, pulicarius , 59).— punctum , 
55 (synonym, costalis, 55).— repletus, 49.— sabulicola, 53 (synonym, 
arenicola, 53 ).—social is, bd (synomm, quadririttatus, 53.— striatus, 
54.— striifrons, 45 (synonyms, longicaput , Mulsanti, 45). 

Destidaba scylla, n.s., 488. 

Dicraneura, 80. D. aureola, 83 (synonym, chlorophana, 83).— citrinella, 
81 (synonyms, forcipata, gracilis, Sclmidti , 81).— -jlavipennis, 81. 
mollicula, 82 (synonyms, citrinella, facialis, Flori , 82).— pygmaa, 
82.— similis , 81. — variata , 83 (synonyms, aridella, cephalotes, 
citrinellus, 83). 

Dindymus nigellus, n. s., 483.— varius, alluded to, 483. 

Doratnra , 28. D. stylata, 28. 

Durganda nigripes , alluded to, 486. 

Dysdenis cingulatus , alluded to, 484.— mesiostigma, n.s.,484.— papuensis, 
n.s., 484.— simplex , n. s., 485. 

Ecdicius , n.g., 477.—F. typicus, n. s., 478. 

Ectatops ruficosta , alluded to, 483. 

Eupelix, 25. JS. cuspidata , 25 (synonyms, depressa, producta , spatliulata , 
25).— depressa , 26 .—producta, 26. 

Ewpteryx , 80. JB. abrotani , 93.— auratus, 90 (synonyms, fulva,picta, 91). 
— cavpini , 91 (synonyms, aureola , 91). — collinus, 90.— 

concinna, $d.—jiUcum } 93.— German , 94.— melissa, 90.— notata, 88 
(synonyms, diminuta, Wallengreni, 88),— pulchellus, 94 (synonym, 
ornatipcnnis, 94).— signatipennis, 92.— stachydearum, 89 (synonyms, 
Gurtisii, hortensis , Zelleri ,89).— tenellus, 92 (synonym, pulchella, 92). 
— urticcc, 88 (synonym, tarsalis, 88). 

Evacanthus, 13. 22. acumlnatus , 14 (synonyms, interstincta, German, 14). 
— intemiptas, 14. 

Glyptocephalus , 81. G. proceps, *31 (synonym, canescens, 31). 

Gnathodus, 77. G.punctatus , 77 (sy nony ms, clypeata . 77). 

Graphocrmms , 27. G. r entrails, 27. 

Eelonotus exsugiens, alluded to, 485. 

Eelopeltis JRommdei, n. s., 207. 

Jasside, family characterized, 32. 

Kybos , 83. JBT. smaragdula, 84 (synonym, viridipes , 84). 

Leptocorisa %cuta, alluded to, 482, 

Limnotettix, 70. L. antemata , 71 (synonyms, frontalis , 71, longicornis , 
72).— intermedia, 72 (synonym, lunnlifrons, 72).— metrius, 74.— 
nigricomis, 13. — quadrinotata, 73 (synonyms, spilotocephala, 
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strigipes , 73).— septemnotata, 75.— sexnotata, 70 (synonyms, alpina , 
frontalis . 70;.— striola , 71 (synonym, frenatm , 71).— sulphurella, 
74: (synonym, virescens. 74).— variata, 70 (synonyms, fnmatas, 
sexnotatus, 76). 

Megymemm papuensis, n. 480. 

Monanihia angustata , exhibited as new to Britain, xix. 

Montaltus , n.g.. 483. AT. tricolor , n. s., 483. 

MycUlus, n. g., 481. ill. explicatus, n. s., 481. 

MyriUa, n. g., 487. AT. obscura , n. s., 487. 

Novatilla , n.g., 470. 2v. fasciata , n.s., 480. 

Oncocephalus annulipes, alluded to, 486. 

Paloptus bicolor , n. s., 485.— nigriscutis, alluded to, 480. 

Paramesus , 20. P. nervosus , 30 (synonyms, obtusifrons , Vervain, 30).— 
phragmitis , 30. 

Philea aureocincta , alluded to, 470. 

Platymetopius , 20. P. undatus , 20 (synonym, undulatus , 20). 

Plautia a finis , alluded to. 480. 

Friocnemicoris jlaviceps, alluded to, 481. 

Eiptortm linearis , alluded to, 482. 

Serinetka fascicollis, alluded to, 482. 

Spudcens paw ulus, alluded to, 477. 

Stictocoris, 34. £. Preyssleri, 34 (synonym, adunibrata , 34). 

Strongylocephalus , 17. £. agrestis , 18.— Megerlei , 18. 

Tettigonida, 18. Tettigonia, 15. T. maculicollis, synonym of T. Sayeri , 
488.— Sayeri, n.<., 488.— viridis , 15 (synonym,/a15). 

Thamnotettix, 62. T. attenuata, 70 (synonyms, croceus , rupicapra, 70).— 
crocea , 69 (synonyms, attenuate, oxypterus , 69).— cruentata, 67.— 
diluiior, 64.— prasina , 63 (synonyms, conjinis, simplex , stupidida , 
sulphureus , tincta, 63).— plebeja, 66 (synonym, Schenkii, 66).— 
splendidula , 68.— striatula , 67 (synonym, comiculus , 67).— subfus- 
cula, 64 (synonym, pectoralis , 04). — TorneeUa, 68 (synonym, 
punctifrons , 68).— variegata , 65 (synonym, irroratus , 65).— Zelleri , 
alluded to, 63. 

TypMocyhida , 78. Typldocyba, 05. jf. aurovittata , 99.— cratcegi , 100.— 
debiUsy 98.— Douglasi, 100.— geometrica, 103 (synonyms, Uneatella, 
plagiata, 103 ).—gratiosa, 100 (synonyms, apicalis, suturalis , 100). 
jucunday 97 (synonym, Zetterstedti, 97).—Lethierryi, 101 (synonym, 
sulphurella, 101).— nitidula , 103 (synonyms, bifasciata , Norgueti , 
103).—guercw, 102 (synonym,/o$ciata, 102}.— row?, 101 (.synonyms, 
lactea t 102, pteridis , 101).— salicicola , 102.— sexpunctata, 97 
(synonym, 10-punctata , 97 ).—tenerrima, 99 (synonyms, viisella, 
rubi, 99).—a&ni, 98 (synonym, oceUata , 98). 

Velitra interrupts, alluded to, 486. 

Zygina, 104. if. 104 (synonym, con/Zi, 104).— blandula, 105 

(synonyms, fiammigera, quercus, 105 ).~-liyperici, 106 (synonyms, 
coroivuXa, placidula , 106).—jwuwlu, 106 (synonym, IQ-punctata, 
MW).-~&cuteUaris, 107 (synonym, puUula, 107J.105. 



( lxxxiii ) 


HYMENOPTERA. 

Anechetm ghiliani , exhibited, xxv. 

Bracon brevicornis, exhibited, xxviii. 

3Ierisus destructor, exhibited, xxii. 


LEPIDOPTERA. 

/ Abaratha agama, synonym of Pterygospidea syricthus, 438. 

Abisara chela , alluded to, 371.— fylla, alluded to, 371.— neophron, alluded 
to, 371. 

Abrota ganga, alluded to, 306 ,—jumna and minis, synonyms of A. gang a, 
356. 

Acidalia Algeriemis , n.s., 118.— inmorata , exhibited, xxxvi. 

Aclima grisella, alluded to, 246. 

Acrcea andromacha , liie-history, 143. 

Adolias nesimachus , alluded to, 474. — sananda, synonym of Euthalia 
jahnu , 361. 

AUotinns multistrigatus, alluded to, 373. 

Amathusia ganescha, synonym of Cijrestis thyodamas , 360 .—portJieus, 
alluded to, 334. 

Amblypodia aglais, synonym of A . centaur m, 470. —am antes, alluded to, 
402.— anita, alluded to, 403.— anunda ?, synonym of A . centaurus , 
470.— areste, alluded to, 404 .—camdeo, alluded to, 402.— centaurus, 
alluded to, 403, var. ? alluded to, 470.— eumolphus, alluded to* 402. 
— ganeesa, synonym of A. paraganeesa, 407.— paraganeesa, alluded 
to, 407 .—paramata, alluded to, AOG.-^perimiita, alluded to, 406.—' 
quercetorum, alluded to, 406.— rama, alluded to, 406. 

Anadebis Jdmachala, alluded to, 303. 

Anthercea assamemis and A. roylei, exhibited, ii. 

Antigonas mra , alluded to, 458.— vasava, alluded to, 458. 

Antithesia ustulana and other species, exhibited, xxix. 

Apatura ambica and hhavana , synonyms of A. namouna , 339.— chandra, 
alluded to, 339,— chevana, alluded to, 340 ,—jacintha, synonym of, 
MypoHmnas bolina, 348. — namouna , alluded to, 339.— paroata, 
alluded to, 340 .—parysatis, alluded to, 340.— sordida , alluded to, 
340.— zanoa , synonym of A. namoum, 339. 

Aphnem elima , alluded to, 391.— himalayanus, alluded to, 390.— syaitia, 
alluded to, 301. 

Argynnis altissima , alluded to, 349.— amna, synonym of A . niphe, 348.— 
childrens alluded to, 349.— gemmata, alluded to, 349.— isscea, 
synonym of A. lathonia, *‘140.— lathonia, alluded to, 349.—* niphe, 
alludecl to, 348. —pales, alluded to, 350. —paphia var. valezina, 
alluded to, iv., v„ vi., xi.— sakontala, synonym of A. childreni, 
349. 

Aryyrolepia ceneana aud othor Tortriccs and Tinea , exhibited, xxvi. 
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Ariadne wedah , synonym of Pseudergolis wedah 347 

Asopia gerontialis , alluded to, 212. 

Astictopterus Butler?, alluded to, 464.— diodes , alluded to, 463.— salsala , 
alluded to, 404.— stellifer , synonym of J. salsala , 404. 

dteZfo alcippe , alluded to. 338.— phalanta , alluded to, 338.—sMa, alluded 
to, 337. 

Athyjna bahula , synonym of J. selenophora. 333.—cawa, alluded to, 335. 
—i/iara, alluded to, 35 b.—jina, alluded to. 353.— leucothoe , syno¬ 
nym of A.perius, 353.— mahesa . alluded to, 338.— opatrina, sjnonym 
of .1. orientalist , 354 .—orientalise 334.— perius, alluded to, 353.— 
synonym of A mahesa , 333.— selenophora , alluded to, 353. 
—ceroca. alluded to, 353. 

Attacus ricini , exhibited, ii. 

Badamia exdamationis , alluded to, 438. 

Baoris oceia , alluded to, 443.— scopulifera , synonym of £. occia, 443.— 
unicolor , synonym of B. ocm, 443. 

Baracus septentrionum , alluded to, 404. 

Bibasis sena , alluded to, 441. 

Bindahara phocides f, alluded to, 392. 

Bornbyx cynthia , larvae of, exhibited, xxiv. — rhadama. cocoons of, 
exhibited, iii. 

Cadugoides gopala , synonym of Papilio agestor , 431. 

Calinaga brahma , synonym of C. buddlia, 351.— buddha, alluded to, 351. 

CaUerebia anada , alluded to, 327. 

GaUidryas Gorgopkone, life-history, 158. 

CaUiplaa Saundersi and other species from New Guinea, exhibited, x. 

Gumenia ctesia , alluded to, 394. 

Capita jagadeva , alluded to, 442. 

GastaXius ananda, alluded to, 383. — decidia , alluded to, 383. — 

alluded to, 380.— intermptus , alluded to, 385.— rosimon , alluded to, 
# 380. 

Gatapcecilma b abases < synonym of <7. delieatum, 389.— delicatum, alluded 
to, 389.—elegans, alluded to, 3S9. 

Catephia alchymista , from St. Leonard’s,* exhibited, xxv. 

Catoehrysops l bengalia, alluded to, 385.— cnejus, alluded to, 383.— 
pandava , alluded to, 383.— strabo, alluded to, 384. 

Catopsilia catilla . alluded to, 411, male described, 408.— crocdle , alludod 
to, 411.— philippina, synonym of <7. gnoma, ±11.—py rant he, alluded 
to, 411. 

Cethosia biblis , alluded to, 338.— cyane, alluded to. 318. 

Charocampa nerii , from Burton-on-Trent, exhibited, xwii. 

Chmticneme ? Lidderdali , n.s., 459. 

Chapra mathias , alluded to, l±±.—prominens, alluded to, 444 

Charaxes arja t alluded to, 368.— aristogeton, alluded to, 308.— athamas, 
alluded to, 307. — / bemardus, synonym of (7. hierax, 309.— 

bharata. synonym of £. athamas , 367.—doZow, alluded to, 367._ 

eMetoiipjJMs, alluded to, 307.--/izMws, alluded to, 30 b.—harasta 
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synonym of C. athamas , 3G7.— hierax , alluded to, 300.— hindia. 
sjnonym of C. pleistoanax , 869.— Jalinder, alluded to, 369.— 
Imawara, alluded to, 368.— mar max, alluded to, 308 .—pie istoanax, 
alluded to, 3G9.— samatha , synonym of C. athamas , 307. 

Cheritra acte, alluded to, 39 -k.—freja, alluded to, 304. 

Cheritrella truncipennis, alluded to, 395. 

Chilades laius , alluded to, 383.— ? pontis, alluded to, 380.— varumana , 
synonym of C. laius, 883. 

Choaspes amara, alluded to, 440.— $ anadi, alluded to, 439.— Benjamini , 
alluded to, 439.— gomata, alluded to, 439.— harisa, alluded to, 439. 

. vasutaTia , alluded to, 440. 

Cirrhochroa abnormis , synonym of of C. aoris, 347.— anjira , synonym of 
C. mithila, 247.— aoris, alluded to, 347.— mithila, alluded to, 347. 
— rotundata, synonym of C . mithila, 347. 

Clerome arcesilaus, alluded to, 334.— Chitone , alluded to, 474. 

Coladenia dan , alluded to, 460.— indrani, alluded to, 460.— tissa, alluded 
to, 400.— pralaya, alluded to, 461. 

Coleophora solitariella, exhibited, xxv. 

Colias ariadne and other species, exhibited, xxx.— edusa var. myrmidons, 
synonym of C. Feildi, 414.— Feildi , alluded to, 414.— myrmidcne 
synonym of C. Feildi, 414. 

Cupha erymanthis , alluded to, 336. 

Cupitha purrea, 452.— tympanifera, synonym of C . purrea, 452. 

Curetis ? angulata , synonyms of (7. bulls, 372. — bulls, alluded to, 372. — 
? dentata and discalis , synonyms of 0 *. bulls, 372. — thetys , alluded 
to, 372. 

Cyaniris alboccendeus, alluded to, 378. — dilectus, alluded to, 379.—r 
jynteana, alluded to, 379.— marginata, alluded to, 377.— placida , 
alluded to, 3/8.— puspa, alluded to, 377 .—transpectas, alluded to, 
378. 

Gyclopules subradiatus, synonym of (7. subvittatus, 453. — subvittatus , 
alluded to, 433. 

Cyllo Leda, 474. 

Cyllogenes suradeva, alluded to, 330. 

Cynthia arsinoP , alluded to, 474.— erota, alluded to, 438. 

Cyrestis codes, alluded to, 365 ,—fratercula, alluded to, 165.— visa, alluded 
to, 306 ,—thyodamaSf alluded to, 365. 

Danais ajinis, alluded to, 471.— aglea, synonym of Z>. melanoides , 299. 
Cheat>pes, alluded to, 471.— chrysippus, alluded to, 300.— JEnopia, 
synonym of Ideopsis vitrea, 472.—/ ulgurata, alluded to, 472.— 
gemitia , alluded to, 300.— Ishma , alluded to, 471.— Imare, alluded 
to, 471.— Ihnniace , alluded to, 300.— luciptera, alluded to, 471.— 
melai^us, alluded to, 300.— melanoides, alluded to, 290.— plexippus, 
synonym of D . genutia , 300, var. ? of D. ajffinis , 471.— septentrionis, 
alluded to, BOO.— sita, synonym D. tytia, 299 .—tytia, alluded 
to, 299. 

Davpa hanria, alluded to, 458, 
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Debis, generic synonj in of several species of Lethe, 311, &c. 

Delias agostina, alluded to, 408.— belladonna , alluded to, 409.— berinda, 
Boylea, Harvey i, Horsjieldii and ithiela, synonyms of D.belladonna, 
408.— descombesi, alluded to, 408.— eucharis, alluded to, 4*37.— 
hierte var. indica , alluded to, 498.— pasithoe, alluded to, 407. 

Dereas verkuelli , alluded to, 414.— Wallichii , alluded to, 415. 

Deudorix amyntor , alluded to, 399.— distorta, alluded to, 398.— epijarbas, 
alluded to, 300 .—? grisea, sj nonym of D. orseis , 308 .—jarbas, 
alluded to, 898.— nuecenas, alluded to, 400.— nissa, alluded to, 399. 
— orseis, alluded to, 308.— perse, alluded to, 390 .—pet osins, alluded 
to, 309.— schistacea, alluded to, 308.— tbnoleon, alluded to, 400. 

Diadema cage, synonym of Hypolimnas bolina, 348.— Dionea , alluded to, 
472.— Lasinassa, alluded to, 472.— nyctelius, synonym of Euripus 
Jialitherses, 336. 

Dichorragia nesmachw, alluded to, 350. 

Dierorampka eonsortana, exhibited, xxvi. 

Discophora calinde, alluded to, 331 .—spiloptera, n. 331 ,—tullia, alluded 
to, 331. 

Dodona adonira, alluded to, 371.— dipcea, alluded to, 370.— egeon, alluded 
to, 371.— eugenes, alluded to, 370.— ouida , alluded to, 370. 

Doleschallia bisallide, ‘synonym of 7). polibete , 360. — Herrichii , life- 
history, 147 .—-polibete, alluded to, 306. 

Elodinus angulipennis, life-history, 154. 

Elymnias leuxocyma, alluded to, 330.— malelas, synonym of E. leuco- 
cyma, 330 patna. alluded to, 380. — thycana, synonym of E. 
vasudeva, 381 ,—timandra, alluded to, 331 .—undularis, alluded to, 
330.— vasudexa, alluded to, 331. 

Endromis versieolora, iarvse of, exhibited, xix. 

Enispe cycnus, alluded to, 333 .—euthymius, alluded to, 332.—/ tessellata , 
synonym of E. euthymius, 332. 

Epfpstia albosparsa, s\ nonym of Eomceosoma humeralis , 244 .—desmetella, 
alluded to, 244.— elutella, alluded to, 244.— interpunctella, alluded 
to, 244. 

Epinephele abeona, life-history, 141. 

Erebia haydeni, exhibited, xxxi. 

Ergolis ariadne, alluded to, 335.— consmilis, alluded to, 335.— merione, 
alluded to, 335. 

Eriomta lalita, allied to duBticneme * Lidderdali, 459. 

Eromene beUa , synonym of E> ocellea, 241 .—ocellea, alluded to, 241. 

Eronia avatar, alluded to, 419.— gaa, synonym of E. hippia, 419 .—hippia, 
alluded to, 419. 

Ettchromia <emulina , alluded to, 110.— africana, alluded to, 113.— arnica, 
alluded to, 110,— eelebensis, alluded to, ll±.—calipennis, alluded 
to, 111.— creusa, alluded to, 111.—; formosana, n, s., lU.—fratema, 
alluded to, 114.— fulvida, n. s., ll%.—ganymede, 111.— gemmata, 
alluded to, 111*~“ horsjieldii, alluded to, 113.— interstans, alluded 
to, 113.—iw, alluded to, 110.— laura, alluded to, lU.—leonis, 
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alluded to, 11$.— letke, alluded to, 112.— lurllna , n.s., 110.— 
madagascariensis , alluded to, 113.— Mathewi , tj. 111,— anone, 
alluded to, 111,— orientalis, alluded to, 114. --polymeria, alluded 
to, 114.— rubricollis, alluded to, 109.— semiliina t alluded to, 115.— 
siamensis , alluded to, 115.— sperchius, alluded to, 113.— splendens, 
n.*., 118; 

Eulepis hamasta , synonym of Charaxes athanas , 367. 

Euplcea alcathoe, alluded to, 302.— binotata , synonym of E, liopei , 302.— 
Browni, alluded to, 165.—core, alluded to, 302.— deione, alluded to, 
302.— Hewitsonii , synonym of JS. 25Tad«, 472.— Kadu, 472.— Kollari % 
alluded to, 301.— Klugi, alluded to, 300.— linncei , synonym of E. 
midamuS) 301 >~poeyi> synonym of IE. deione , 302,— pumila, alluded 
to, 165,— rhadamanthus , alluded to, 301.— sxnhala , synonym of U. 
Kollari , 802.— Treitschkei, alluded to, 165. 

Euripus cinnamomeu'i and euploeoides , synonyms of JE. halitherses , 336.— 
halitherses , alluded to, 336. 

Eurycreon litorea, 230. 

Eurycrm cressida, life-history, 159. 

Euthalia anosia t alluded to, 301.— aphidas, synonym of JE. telchinia , 360. 
— appiades, alluded to. 361.— cocytus, synonym of JE. lepidea t 360. 
—duda, 356.—dwn/u, alluded to, 358.— francice , alluded to, 309.— 
garuda, alluded to, 300.—ivu, alluded to, 357 .—jahnu, alluded to, 
301—alluded to, 360.— kesava , alluded to, 361.— lepidea , 
alluded tp, 360.— lubentina , alluded to, 360.—warn, alluded to, 357. 
phemivs, alluded to, 309.— sahadeva, alluded to, 357.— sancara f 
synonym of E. phemius , 309.— sedeva , synonym of 13. appiadex , 
301.— telchinia , alluded to, 360. 

? Gegenes sinensis , synonym of Chapra prominem, 444. 

Genophantis, n. g., 245. G. iodwa, n. s., 240. 

Gerydus drnmila, alluded to, 373. 

/ Gonepteryx xirania, synonym of Dercas lVallichii, 415. 

IMpe cerata, alluded to, 454.— dolopia , alluded to, 455.—alluded 
to, 454.— kumara t alluded to, 454.— separata, alluded to, 454.— 
sikkima , alluded to, 453.— zema> alluded to, 450. 

Basora alexis t alluded to, 441.— badra, alluded to, 441* 

Hebomoria glaucippe , alluded to, 420. 

Bednota jloricolans, 242.— hydrophila, 242.— oxyptera, n. s., 243. 

Belcyra hemina , alluded to, 338. 

Berona t angustata, synonym of H. marathxts , 341,— marathus , alluded to, 
341. 

Besperia ? bada , synonym of Parnara guttatus, 445.— divodasa , synonym 
of Suastus gremius , 450.-—/a£i/i, synonjm of Coladenia dan , 460. 
— hiraca> s)nonym of Telegonus ? acroleuca . 459.— pandia, synonym 
of Telegonus thyrsis , 459.— xanthopogon t synonym of Ghoaspes 
Benjamini , 439. 

Besperilla ornata, life-history, 167.—life-history, 185, 
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Hestina isa, synonym of Euripus halitherses, 330.— nama , alluded to, 340. 
— persimilis, alluded to, 341. — ? zella, synonym of if. persimilis , 
341, 

Homceosoma humeralis , 244. 

Horaga onyx , alluded to, 389,— sikkima, alluded to, 390.—uioZa, alluded 
to, 390. 

Byarotus adrastus, alluded to, 4G0. 

Hymenia fascialis, synonjm of Zinckenia recurvalis, 217. 

Bypolimnas bolina , life-history, 149, alluded to, 348, female very variable 
= montrouzieri , mosleyi, naresii, otaheitce, pallescens, pulchra , 151. 
misippus, alluded to, 348.—tier£raa, name alluded to, 188. 

Bypolycana chandrana, alluded to, 397.— erylus, alluded to, 397.— etolus, 
alluded to, 398.— Grotei , sjnonym of B. chandrana , 397.— kina, 
alluded to, 396.— nasaka, alluded to, 397.— othona, alluded to, 390. 
virgo, alluded to, 39G. 

Ialmenus evagoras, life-history, 153, 

Ideopsis Heioitsonii , 472.— vitrea, alluded to, 472. 

Uerda androcles, alluded to, 400.— brahma , alluded to, 402.— epicles, 
alluded to, 400. — Bewitsoni , synonym of J. androcles, 400.— 
Moorei , alluded to, 401.— saphir, synonym of J. Ifoom, 401. 

Ino orana, n.s., 117. 

Iolaus cotys, alluded to, 393.— illurgis, alluded to, 392,— macidatus , alluded 
to, 393. 

Ismene jaina , alluded to, 440.— cedipodea, alluded to, 440. 

Isoteinon atkinsoni , alluded to, 455.— cephala , alluded to, 456.— ftavahm, 
alluded to, 45 G.—flavipennis, alluded to, 456.— hlasiana, alluded 
to, 455.— masuriensis , alluded to, 455 .—pandita, alluded to, 456.— 
satwa , alluded to, 456. — subtestaceus, synonym of I. atkinsoni , 
455. 

Ixias pyrene, alluded to, 420. 

Jamdes bochus, alluded to, 383. 

Junonia almana , synonym of J. asterie, 341.— asterie, alluded to, 341.— 
atlites , alluded to, 342. — hierta, synonym of J. hierte , 342.— 
laomedia , synonym of «X atlites, 342.— lemonias, alluded to, 342.— 
cenone, alluded to, 342.— orithya, alluded to, 342.— velleda , life- 
history, 148. 

Kallima inachus , alluded to, 30(5.— atkinsoni, boisduvali and Ramsayl , 
synonyms of if. inachus , 3G0. 

Lampides celianus, alluded to, 384.—e?p/s, alluded to, 384. 

Laogona Rippocla , alluded to, 473, var. Bylaws, alluded to, 473. 

Lebadea ismene, alluded to, 352. 

Lethe, species from the Eastern Himalayas, resum6 of, 307—311. L. 
alberta, synonym of X. vindhja , 313.— anysis, synonym of X. 
bhairava, 311.— bhairava, alluded to, 312.— chandica , alluded to, 
314.— deliades , synonym of X. visrava, 317.— dinarbas, alluded to, 
314.-— distorts, alluded to, 313.— dolopes , synonym of X. vindhya , 
813*—^alluded to, 314,— Europa, alluded to, 814.— Kama , 
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alluded to, 312.*- latiaris, alluded to, 312.— maitvya, alluded to, 

316. — Masoni, alluded to, 315.— mekara, alluded to, 313.— nada, 
synonym of L, scanda , 811 ,—nicetas, alluded to, 317.— nicetella, 
alluded to. 317 .—purana, synonym of L . vindhya ,, 313.— rohria, 
alluded to, 315.— scanda, alluded to, 311.— serbo 7 iis, alluded, to, 

317. — siderea , alluded to, 315 .—sidonis, alluded to, 316.— sinorix, 
alluded to, 312.— tristigmata , alluded to, 818.— verma , alluded to, 
315.— vindhya , alluded to, 313.— visavra , alluded to, 317. 

Libythe* lepita , alluded to, 360.— myrrha , alluded to, 369. 

Limenitis danava, alluded to, 352. — daraxa, alluded to, 352. — dudu, 
alluded to, 353.— procris, alluded to, 353.— zayla, alluded to, 352. 

* — zulema, alluded to, 352. 

Liphyra brassolis , 470, alluded to, 373. 

Loxura atyvmus , alluded to, 372.— tripunctata, alluded to, 373, 

Lyuzna argia , diluta, japonica, oti$, smilis , synonyms of L. maha, 380. 
— baitica, alluded to, 382.— dipora , synonym of L.parrhasins , 382. 
heathi, life-history, 151.— maha, alluded to, 380.— nara , synonym 
of L. Theophrastus , 381.— panhasius, alluded to, 382 .—pheretes 
var. asiatica, 382 .—plinius, alluded to, 382.— putli, synonym of 
Zizera trochilus , 372.— sonorensis , exhibited, xxix.— Theophrastus , 
alluded to, 381. 

Lyccenesthes bengalensis, alluded to, 388 .—? cymbia, alluded to, 388.— 
hjcambes, alluded to, 388. 

Margarodes exaula , n.h., 2l3.—glauculaUs, synonym of Hf. exaula, 213. 

Matapa aria, alluded to, 442.—alluded to, 442.— sasivarna, alluded 
to, 442.— shalgrama, alluded to, 442. 

Mecyna aurora, 225.— deprivalis , alluded to, 226.— virescens, 225. 

Megista malaya , alluded to, 375 .—sikkima and Thwaitesi, synonyms of 
Jf. malaya, 376. 

Melanites aswa, alluded to, 320 .—bela t synonym of ill. leda, 398.— 
dimjodana , alluded to, 329.— ismene, synonym of ill. 328.— 
leda, life-histoiy, 137, alluded to, 328.— zitenius, alluded to, 329. 

Mclitcea armnula, synonym of ill. sindura, 336,—? Jezabel , synonym of 
M. sindura, 336.— sindura , 336. 

il/mam ophthalmicus , n.473.—Itemizes ? 473. 

Mestoldbes abnomis, 228. — ocuoue, synonym of Hf. abnormis, 228.— 
minuscula, 230 .—semiochrea, 229. — simathina, synonym of M. 
minuscula, 230. 

Miletus boisduvalii, alluded to, 374 .—Horsfieldi ? alluded to, 374. ^ 

Mycalesis anoxias, alluded to, 304. — bUsius, alluded to, 303. — gopat, 
synonym of M. sanatana, Z05.—hy emails ?, synonym of M. maU 
sara, 806.— indistans , synonym of M. mincus, 304.—/ anardana, 
alluded to, 474.— malsara, alluded to, 306.— medus, alluded to, 303. 
— mineftb, alluded to, 304.— mutata, alluded to, 475. — perseus, 
synonym of M. blasius, 303.— perdiccas, alluded to, 305.— rudis, 
synonym of M. massara, 300.— runeka, synonym of 31. medus, 
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303.— sanatoria , alluded to, 305.— suaveolens , alluded to, 306.— 
vhala, synonym of M. mineus, 804. 

Myrina ciniata, synonym of Horaga onyx , 389.— ?Cyara, alluded to, 
395 .—fabronia, alluded to, 396.—jer/ra, synonym of Ckcritrafreja, 
394. — ? Melisa, alluded to, 390.—? symirat alluded to, 395.— 
syrinx , synonym of Horaga onyx , 389. 

Nacaduba ardates, alluded to, 388.— atrata , alluded to, 387.— bhutea, 387. 
— dana t alluded to, 388.— Kurava, synonym of N. afrata, 387.— 
macrophthalma , alluded to, 380,— viola, alluded to, 388. 

Neope bkadra, alluded to, 321.— pulaha, alluded to, 321. 

Neoyithecops hamada , alluded to, 374.— horsfeldi , synonym of N, zalmora, 
375.— zalmora, alli^M to, 375. 

Neorina kilda, alluded to, 307.— margaritcs , alluded to, 307, 

Neptis adara , synonym of N. varmona , 345.—? adipala, alluded to, 310.— 
amba, alluded to, 344.— manta, alluded to, 343.— Antara , 473.— 
nsfoZa, alluded to, 345. — cartica, alluded to, 344. — earticoides , 
synonym of N. amba , 344.— emodes , synonym of #. asfoZa, 345.— 
hordonia, alluded to, S42.— fcamarupa, synonym of N, varmona, 
345.— manasa, alluded to, 343.— miah, alluded to, 343.— nandina, 
alluded to, 347.— ophiana , alluded to, 347.— radha , alluded to, 343. 
— soma , alluded to, 84(1.— susruta , alluded to, 346,— varmona , 
alluded to, 315.— vikasi, alluded to, 345.— viraja, alluded to, 343.— 
zaida , alluded to, 343. 

Netrocorgne repanda , life-history, 181. 

Neurosigma Doubledayi , alluded to, 351.—two, synonym of JV. Double - 
dayi, 351. 

Nilasera ? abseus, alluded to, 405.— adriana , alluded to, 403.— asofat, 
alluded to, 403.— bazaZus , alluded to, AOA.—fulgida, alluded to, 404. 
— Molleri , alluded to, 404. 

Niphanda phinioides , synonym of Lyccmestha ? cymbia , 388. 

(Eneis pumilus, alluded to, 327. 

Oitgostigma chrysippusaUs, curta and synonyms of Parayonyx 

linealis , 212. 

Dmiodes accepta, 214.— Blackburni , 214.— eontinuatalis , 215.— 

Zis, 216.— liodyta , n.s., 217.— localis, 217.— monogona , n.s., 210. 

Qrinoma damans , alluded to, 322. 

Ornithoptera hrooldana, variety, exhibited, xxxvii. — durvilliana, life- 
history, 139, 169 .—jwo&owims, life-history, 168.— pompeus, alluded 
to, 422.— rhadamanthus, alluded to, 422. 

Orthomecyna , 226. O. alhicaudata, 226,—aphanopi$, n. s., 227*~exigu(i, 
227 .—exigua var. cupreipenrds , alluded to, 227. 

Pamphila arigusiula , alluded to, 139, life-history, 111.—? avanti, alluded to, 
452.—synonym of Telicota darn, 451.—? fortunei, synonym 
of Pamara guttatus , 44 B.—mangala, synonym of Pafnara guttatus , 
445.—wfcssa, synonym of Telicota darn , Abl.—phineus, life-history, 
179.—? subochracea, synonym of Ghapra mathias , 444. 
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Papilio aghtns, synonym of P. agamemnon, 468.—a^amemnon, alluded 
to, 437, 468.— agestor, alluded to, 431.—aretes, alluded to, 433,— 
aidoneas, alluded to, 423.— anactus, life-history, 176.— androgeus, 
alluded to, 428.— antierates, alluded to, 434.— antiphaUs , alluded 
to, 433.— arcturus, alluded to, 427.— aristolochia , alluded to, 427. 
— Astorion , alluded to, 422 .—bathycles var. lathy chides, alluded 
to, 436, var. * chiton, alluded to, 436, var. ckiromdes, alluded to, 
436.— Blumei , alluded to, 467. — bohna, synonym of Diadema 
hassinassa, 472.— castor, alluded to, 437,— cliaon, alluded to, 429. 
2 chara , ►synonym of P. Astoria, 422. — charotda , synonym of 
Vanessa canace, 3§2.—chromus, synonym of Hasora alexis, 441.— 
cloanthus , alluded to, 434 .—clytia, alluded to, 480.— dasarada, 
alluded to, synonym of P. clytia, 430.—? doson, 

synonym of P. eurypilus , 435. — epycides , alluded to, 432.— 
erectheus, life-history, ll%.-~eriolmca, synonym of P. aidoneus , 
423.— entfumius , alluded to, 429.— erithonus, life-history, 169.— 
evrypilus, alluded to, 435.— evippe, synonym of Ixias pyrene, 420. 
ganesa, alluded to, 428.— Glycerion , alluded to, 432.— ?var. 

, govmdra, synonym of P. agestor, 431 .—Gyas, alluded to, 437.— 
helenus, alluded to, 429.— $ Icarius, synonym of P. Rhetenor , 428. 
—Sndicam, life-history, 170.—* Tanaka, alluded to, 426.— Krishna, 
alluded to, 427.— Latreillii, alluded to, 425.— tycoon, life-history, 
177,— mwareus, alluded to, 4$l.—machaon, alluded to, 437.— 
macileptus, exhibited, iv,— mecisteus, synonym of P. eurypilns, 
435.—meymw, alluded to, 430 .—menestheus and other species, 
exhibited, xxxv. — mnerem , synonym of P. Latreillii, 425.— 
$ nerina, synonym of Diadema Lasimassa, 472.— cenippe , synonym 
of Ir?o$ pyrene , 420.— pammon, synonym of P. polytes , 429.— 
panope, alluded to, 430.— paphus, alluded to, 480.—pans, alluded 
to, 427,—-philoxenus, alluded to, 426, var. synonym of P. dasarada, 
425, var. synonym of P. Payarca, 423.— plntonius, alluded to, 424. 
— 2 pollux, synonym of P. ensfor, 437 ,—polyeuctes, synonynJ of 
P. philoxenus, 42Q,—poly nines tor, alluded to, 430.— polytes, alluded 
to, 429, 468.— protenor, alluded to, 428.— Havana, alluded to, 423. 
— Rhetenor, alluded to, 428.— rhexia, synonym of Ixias pyrene , 
420.— sarpedon, exhibited, iv, alluded to, 43 4. — Severus, alluded to, 
468.— bikkimensis, synonym of P, machaon, 437, 7 synonym of P. 
Janaha , 426.— Slateri, alluded to, 429.— teleplms, synonym of 
P. eurypilus, 435, alluded to, 468.— thyelia , synonym of Sympha- 
dra nais, 357.—? varuna, synonym of P. Astorion, 422.— xenoctes, 
alluded to, 430. 

Parantica melanoides, synonym of Damis melanoides, 299. 

Panapithecops gaura, synonym of Neopithecops zalmora, 375. 

Pamponyx Wtealis, alluded to, 212. 

Parela vesta, alluded to, 384. 

Parnara, alluded to, 444. P. atsamemu, alluded to, 447. — austeni , 
alluded to, 148.— bcavcuii, alluded to, 416.— dunam, alluded to, 
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449.— colaca , alluded to, 446.— eltola, alluded to, 449.— guttatu *, 
alluded to, 445.— foimara, alluded to, 449.—o?7wfa, alluded to, 449, 
— pagana , alluded to, 447.— plebeia , alluded to, 447.— seriata , 
alluded to, 449.— loom, alluded to, 449.— tuhi, alluded to, 449. 

Parnassius acco , alluded to, 438 .—epaphus var. sikkimensis, synonym of 
P. Jacquemontii , 438.— Hardwickei , alluded to, 438.— Jacque- 
montii, alluded to, 438. 

Pathalia albidisca , synonym of Megista malaya , 375. 

Penthina hsarda , alluded to, 351. 

Phorodesma smaragdaria , larva* of, exhibited, xx. 

Pier is agathon , alluded to, 41 5.~*-ajaka, synonym of P.melete , 416 — 
amasene , synonym of P. nerissa , 417.— brmica, alluded to, 4^, 
var. nipalemis , alluded to, 416. — ca/u'&Ve, alluded to, 41o£~ 
Dubernardi , alluded to, 415. — durvasa, synonym of Tachyris 
laUige , 419. — evagete, synonym of P. pliryne, ill.—gliciria, 
synonym of P. canidia , 415.— latilimbata , life-history, 155.— 
melete, alluded to, 416.— mesentina , alluded to, 417.— 2 nadina, 
synonym of P. -mtuu, 417.—alluded to, ill.—nepalends, 
synonym of P. brassier 416.—rcerasa, alluded to, ill.—phryne, 
alluded to, 417 .—teutonic life-history, 155. 

Pirdana Rudolphei , alluded to, 441. 

Pithauria murdava , alluded to, 443 .—stramineipennis, alluded to, 443. 

Pithecops dharma, synonym of Neopithecops zalmora , 375. 

Pizzola zennara , alluded to, 442. 

Plastingia neemi , alluded to, 460. 

Platyptilia bracJiymo'pha } n. s., 240.— cosmadactyla , alluded to, 243.— 
littoralis, alluded to, 241.— repletalis, synonym of P. rhyneho- 
phora , 239.— rhynchophora , n. s., 239. 

Plesioneura agni, alluded to, 462. — uZysos, alluded to, 461. — badia, 
alluded to, 462.— ehamunda , alluded to, 462.—2 dhanada, synonym 
of Coladenia dan , 4G0.— leucocirca , alluded to, 462. — f munda, 
* synonym of P. leucocirca , 402.— nigricans, alluded to, 161,— 
paralyses, synonym of P. alysos,iQl t —pmbu, synonym of llyarotis 
adrastusj 460.— pulomaya, alluded to, 403. — mtricta, alluded to, 
461.— sumitra, alluded to, 463. 

Pleuruta mauritanica , n. s., 120.— Oranella , n. s., 120.— Staintoniella, 
n. s., 119. 

Plodia interpunctalis , synonym of Ephesiia interpunctella , 244. 

Polyommatus Cneju*, alluded to, 471.— evanescens, alluded to, 471.—Oti$, 

^ alluded to, 471. 

Pontia xiphia , alluded to, 407.—wma, synonym of P. xiphia f 407. 

Poritia EeioiUoni, alluded to, 371. 

Pratapa Bhotea , alluded to, 400. 

Pmtfs 7iura, synonym of Pseudergolis wedah, 341.—I^efvar. 

alluded to, 473. — iphita, alluded to, 341,— vida, synonym of 
Pseudergolis wedah 317. 
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Prioneris clemanthe , alluded to, 411.— setd, synonym of P. the sty Its, 410. 
— thestylis , alluded to, 410,—synonym of P. thestylis, 410. 

Protocolletis , n. g., 223. P. contfricta, 224. 

Pseudergolis wedah , alluded to, 347. 

Pterophorm Zetterstedtii, from Sydenham, exhibited, xxxv. 

Pterygospidea menaka, synonym of Tagiades atticus, 457. — syricthus , 
alluded to, 458. 

Pyrails achatina , synonym of Asopia gerontialis , 212. 

Pyramis Itea, life-history, 145. 

Paphicera Moorei, alluded to, 322.— satrieius, alluded to, 322. 

Sarangesa dasahara, alluded to, 450. , 

jjjatadra tejiea, alluded to, 405.—alluded to, 406.— bupola, alluded 
to, 405,—? synonym of Amblypodia areste , 404.—ZmzkZu, 

alluded to, 403.— singla, alluded to, 405.— teesta, alluded to, 405. 

Satampa bhagava, alluded to, 457.— gopala, alluded to, 456.— narada , 
alluded to, 457 .—phisara, alluded to, 457.— sambara, alluded to, 
457. 

Saturnia carp ini, hermaphrodite specimen, from Lincoln, exhibited, xv, 
specimen with five wings, bred at Tenby, exhibited, xv. 

Satyrus aurata , synonym of 8. padma , 323.— brahminus, alluded to, 324, 
synonym of S. loha (in part), 323.— loha f 323.— padma, alluded to, 
323.— saraswati, alluded to, 324. 

Scoparia angustea , alluded to, 231 .—frigida, 23l.—macrophanes, n,s., 
281.— montana, synonym of S.frigida , 231. 

Scapula argoscelis, n.s., 222.— despecta , 223.— ennychioides , 221.— eucrena, 
n. s., 218,— exigua , synonym of S. despecta, 223.— micacea, 220.— 
monticolam, 219.— nigmeens, 220.— stellata, 222. 

Selene illumrla , alluded to, 133.— illustraria , alluded to, 134. 

Sericinus telamon , exhibited, iv. 

Sithon juliiulra , alluded to, SV'd.—jangala, alluded to, 393.— mandarinus, 
alluded to, 394. # 

Snellenia cocci ma and species belonging to allied genera, exhibited, 
xxxviii. 

Spalgis epius, alluded to, 377. 

Sterosis robusta , synonym of Liphyra Brassolis , 470. 

Stibochionu nicea , alluded to, 348. 

Stictophthalmia camadeva, alluded to, 333.— nourmahal , alluded to, 333. 

Suastus aditus, alluded to, 450 ,—gremius, alluded to, 450.— nuUlerl, 
synonym of £. swarga, 450.— swerga, alluded to, 450. ^ 

Synibrenthia hippoclus, alluded to, 364*— hypselis, alluded to, 364.— 
niphanda, alluded to, 365.—sitoa, alluded to, 365. 

Symphedra mis , alluded to, 357. 

Xachyris hippo ides, alluded to, 418.— indra, alluded to, 419.— Mage, 
alluded to, 419.— nero , alluded to, 418.— paulim, alluded to, 418. 
Phestus, n. s., 469. 

TagiadC'* attacus, alluded to, 159. -gam, alluded to, 158. 
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Tajuria albiplaga, alluded to, BOX.— diaus, alluded to, 391.— istroidea , 
alluded to, 392.— longinus , alluded to, 391.— melastigma , alluded 
to, 391. 

Taractoeera mavius, allude! to, 455.— sagara , synonym of T. mavius, 
455. 

Teinopalpus imperially alluded to, 421. 

Telchinia viola , alluded to, 335. 

Telegonus acroleuca t alluded to, 459 .~thrax, alluded to, 459.— thyrsis, 
alluded to, 459. 

Telieota augias, alluded to, 4 $l+~*bambu$a, alluded to, 450.— dara, 
alluded to, 451.— gala, allude^ to, 452 .—masoides, alluded to, 451. 

Temios sinha , synonym of Atella sinka } 337. 

Terias ? drona, synonym of T. rubella, 413 .—hariMk, alluded to, 414.— 
hecabe , alluded to, 412.— lata, alluded to, 413.— rubella, alluded 
to, 413.— saniana , synonym of T. lata, 413.— Talissa , n. s., 469.— 
Tilaha , alluded to, 469.— Tondana, synonym of T. Tilaha, 469.— 
venata , alluded to, 414. 

Thalpochares resperm var. Bithynica, 121. 

Thanaos jhora, alluded to, 453.—alluded to, 453.— stigmata, alluded 
to, 452. 

Thaumantis diores, 333.— ramdeo, synonym of T. diores , 333. 

Theda duma , alluded to, 402.—soryi, synonym of Deudorix jarbas , 398. 
— spinetorum , exhibited, xxxi. 

Thestias anippe and pyrenassa, synonyms of Zr/as pyrene, 420. 

Tortrix piceana and podana , melanie forms of, exhibited, xxxvii. 

Trapezites symmomus, life-history, 183. 

Trichoptilus hawaiemiSy 239. 

Udaspes Joins, alluded to, 461. 

Vanessa antiopa t alluded to, 362, exhibited from the Isle of Wight, 
xxvii.— C-album var. tibetana , new var., 363,— canace, alluded to, 
362 .—carduiy alluded to, 361.— indica t alluded to, 362.— hashmi - 
rensisy alluded to, 362.— ladahensis, alluded to, 363.— rizana f 
alluded to, 363. 

Xeroscopa demodes, n.s., 234 —formosa, 237.— hawaiensis , 285.— ischnias , 
n. s., 235.— -jucunda, 238.— melanopis, n. s.» 233.— mesoletica, n. s„ 
237.— ombrodes, n. s., 234.— pachysema , n. s., 236.—i?e?w>$a, 233. 

Tpthina kowra, synonym of F. hiibneri, 326.— hiibneri, alluded to, 326.— 
Kalelonda , n.s., 475. — methora, alluded to, 326. — narasinghay 
^ alluded to, 32 5. — nareda , synonym of 7. newara , 325.— newara, 
alluded *to, 325.— nikcea. synonym of F. sa&ra, 326 .—philomelay 
synonym of F. hiibneri , 326.—safcra, alluded to, 326, exhibited, 
from China, iv. 

Zemeros Jegyas , alluded to, 370. 

Zinckenia recurvalis, alluded to, 217. m 

ZipuXh scylax, alluded to, 328. 

Ztluu baluata , trom New South Males, exhibited, xxix. 
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Zizera pygmesa , alluded to, 380 ,—zangra, alluded to, 380.— trochilus, 
alluded to, 379. 

Zopkoma aikinsonia , alluded to, 319 — baladeva , alluded to, 320.— dura, 
alluded to, 819.— goalpara , alluded to rf 319 .-—jalaurida, alluded to, 
316, 320.— mdUeri, alluded to, 321.— ramadeva, alluded to, 320.— 
sura , alluded to, 318.— yama, alluded to, 321. 

Zygtena Oberthiiri , n. s. f 118. 

NETJROPTEBA, 

AUocnemis leucosticta , exhibited, xiv. 

Anax mauricianus , exhibited, xiii. 

Ascaiaphusy 1, ^ larva of, alluded to, 7.— imimulam, larva of, 

alluded to, 4jt ^tmgicorrtis, larva of, alluded to, 2, 4, 7, 8.— 
macaroniiLS, larva of, alluded to, 5, 7.— Macleayanus , larva of, 
alluded to, 4. 

Chorolestes cowpicua and tessellata, exhibited, xiv. 

Crocothemis erythraa t exhibited, xiii. 

Haplogenius and other genera, alluded to, 7. 

Myrmeleon formicarius, exhibited, xxxv.— libelluloides , larva of, alluded 
to, 5.— tetragrammicus , larva of, alluded to, 6. 

Ortftetrum fasciolatwn and mbfasciolatum, exhibited, xiii. 

Palingenia longicaxtda, from Holland, exhibited, xxixi. 

Palpopleura jucunda, htcia and portia, exhibited, xiii. 

Pantala Jtavescens, exhibited, xiii. 

Trithemis arteriosa , exhibited, xiii. 

ORTHOPTERA. 

Mantida, plates of, exhibited, xviii. 
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